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Abstract ofWO9805641 

Novel fluorinated 1 ,4~disubstituted piperidine derivatives represented by genera! formula (I) or 
pharmaceutically acceptable salts thereof, wherein Ar represents aryl or heteroaryl having 1 or 2 
heteroatoms selected from the group consisting of nitrogen, oxygen and sulphur in which one to three 
hydrogen atoms on the aryl or heteroaryl ring may be substituted by lower alkyi, etc.; R<1> represents 
C1-3 cycloalkyi in which one to four arbitrary hydrogen atoms may be substituted by fluorine; R<2> 
represents saturated or unsaturated, aliphatic C5-1 5 hydrocarbon in which one to six arbitrary hydrogen 
atoms may be substituted by fluorine, aralkyl, arylalkenyl, or heteroarylalkyi or heteroarylalkenyl having 
one or two heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur, in which one to 
three hydrogen atoms on the aralkyl, arylalkenyl, heteroarylalkyi or heteroarylalkenyl ring may be 
substituted by lower alkyI, trifluoromethyl, cyano, hydroxy, nitro, lower alkoxycarbonyi, halogeno, lower 
alkoxy, amino, etc.; and X represents O or NH, provided that at least one of R<1> and R<2> has one or 
more fluorine atoms. Because of having selective muscarinic receptor antagonism and being excellent in 
oral activity, persistence of the action and dynamic in vivo, these compounds are useful as efficacious and 
safe remedies or preventives with little side effects for respiratory, urologic and digestive diseases. 
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Novel fluorinatcd 1 ,4^isubstituted piperidinc derivatives represented by general formula (I) or pharmaceuticaily acceptable salts 
thereof, wherein Ar rcpreints aryl or hclcroaiyl having 1 or 2 heleroaloms selected from the group consisting of nitrogen, oxygen and 
sulphur in which one to three hydrogen atoms on the aiyl or hetcroaryl ring may be substituted by lower alkyi, etc.; R* represents C,.j 
cycloalkyl in which one to four arbitrary hydrogen atoms may be substituted by fluorine; R* represents saturated or unsaturated, aliphatic 
C hydrocarbon in which one to six arbitrary hydrogen atoms may be substituted by fluorine, aralkyi, arylalkenyl, or heteroaiylalkyl or 
hcleroarylalkcnyl having one or two hcteroaioms selected from the group consisting of nitrogen, oxygen and sulfur, in which one to three 
hydrogen atoms on the aralJcyl. arylalkenyl, heteroarylalkyi or heteroaiylaJkenyl ring may be substinited by lower alkyI, trifluoromethyl 
cyano hydroxy, niiro. lower alkoxycarbonyl, halogcno, lower alkoxy, amino, etc.; and X represents O or NH, provided that at least one of R 
and R* has one or more fluorine atoms. Because of having selective muscarinic receptor antagonism and being excellent in oral activity, 
pCTsistaicc of the acUon and dynamic in vivo , these compounds are uscftil as efiRcacious and safe remedies or preventives with little side 
effects for respiratory, urologic and digestive diseases. 
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Pi/^P^4^->^l^y ^-'I'g. 3, 3-i>7>'U:to->^' D'\+>>'P^^/l'S> 
4 4 — i?7yU;^-oi/i?P'\+>'>'l'^f->'l'Sx 1 -7>'^>^^- 1 - P^ 
:f^;Uy^>»US^ 2-7;U:^-P'>^P's7*-?^-'l';'f->'l'Sx 3-7;U^Pi/^ 
P^y^>»P;'5^/l/«> i-yjUtx^i/i^V^lf^JV/^JV^^ I, 
)Vitu-\'-'yi7'Q^'f=f-)V:^i-)V^. 2. 2-':>7 f^^-^u-y^u^lt^f-A^ 
3. 3-v^7>'U;rP>i'P'\yf--'l'-?<^vPS^ 4, 4-v7;l/:t 
D ^^'P'syf-^Uy 1^>'US> 1-7>'1/^P-1- (3-y f-v'Uv^P'^+x 
2— 7>'U:rP-3-^ 5^>'l/>^ P'v+->>'U>^>'l/Ss 3-7 
;l/5l-p-3-y ^>'U->:?p'^+i^^l'^^''l'SN 4-7yU;ta-3-y f-v'Wv' 
^p'v+'^ypy ^-'WSx K 1 ->^7;i/;i-p- 1 - (3-y ^>'U>^'P'\+ 
v>>l/) y^;US> 2, 2-i^7yU^P-3-^^yU'>^P'\+>/V>^;U 

3- h »;7;l/^P-»'^-'l''>^P'\+'>^^^^>'l'S^ 4, 4--:^7;W:t- 
n_3-y ^;U.>^D^+>;Uy f-;USs 1 -7;U;ra-2-->^P'<>f- 
yUx^yUSs 2- C2-7;l/:tP>'i'P'^>'^-'U) 2- (3-7 

;U/f p p'O^v'i') x^^vi'Sx 1. 1 -•:?7;i/;t-p-2->^P'^y^ 

;Ux^;l/S, 2- (2. 2 -i?7;l/:J-D i/^' p^^^^U) J^^^USs 2- 
(3. 3 -i>7;W^P>^ P^>'f->'1^) x^^l'Ss 1. l-:?7;P;tP- 
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0-2- (3. 3-'i^yjl:^tii/^a^y^j\,) xf-;i/S^cr)i/^?n7;U+ 

hVl/'^yxxyPS^ •>^'P7'Pt:VU^+-tx;l/a;^ y ^ pyp t;b'\:fxx 
>'l'S. i/^'pyf-;l/-/p'^x;U«, i/^'a-7>yl'rx-;WS^ i/^'pyf-yU 
•>^p'^>f-yl'yp'^x;i/S, i/i'p/Of-yi/T'x-yPS. 

>'1'7't— i/^' p^+i/^l/^^xJii^PS^ •>^'p^y5^;^yp/^^x;^ 
Ss •> p ^ ^-'l^:^ p^--'l'S^Raf d ti <;>©ffiit© 1 — 6 moiKMBl- 

p^^PhVl/^p fx;US> v'^PT'Dfyuy^^^yl/^^ i/^P^P 
>'USs i^^ny^^l/T/p fx;l/S. i'^' P:^f-;U7"^x;|/S. v'^'ayf-^l/ 
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^l/Sx -> n ^+ v;!/^ >^-;US^RO^C ti bOffiS© 1 — 6 {@ 
-'I'Sx i^^n >^D-^^-'U'^>f-;V'S> v/^0"/d'^— yl/'v+vyl/S. 

^;l/x^;US, (1 ^^l/- 2 -i/^'D^^xxyW) y ^;Ug^ (1-^ 
3 - •>:J'P^>7^xyl/) ^ yl/S. (2 - ^ ^71/- 1 - o^^x 
/=f-)V^. {2- /f-}V-2- •y'7V^y7-~)\^) ^^>US> (2- 

y f-^'l^S. ( 5 - >^ 1 - 'y^u^y-T-M ^ f-yPS. (3 
1 -i/^o'^^T^xyU) (3 2 - i/^ p'^ 

y^;US. (3-;<^yl'-3-->^D'<y7-x;u) /i-A^^^ 
{A- /i-}\/-2-y^ti^y¥^)V) yf-;I/S. (4 1 - 
D^>xx;i.) y5^;l/S> ( 1 - > 2 - '>:^ n'^+Hrxyl/) ^ f-yl/ 
( 1 -^5^;!/- 3 - i/^^a's+'trxyl/) ^ (2-y^>'U-l- 
i/^' n^+-tr— yl/) yf-yUS^ (2-^5^;!/- 2-:/:{'n^+-triyl/) 
yl-Sx (2 -^5^;i/-3-i/^'D^+Hrx;U) (e-^^^yP-S 

^yl'S. 1 ->'^o'\+-lrx;U) ^^;WS^ (3-yf';W- 

1 -v/^n'\+-t?xyp) ^'f-yWS^ (3 -.^f 2 - o^N^-b^yp) 
yf•y^S^ (3-y5"yi/-3-i/^'P's+-irx;i/) y^yi/S, (5-^^yi/ 
-S-^^p^v+HrxyP) ^ f-yi/g^ - =f- jV- 2 - y 9 u^^-\z— 

^yl/- 1 - -^^ o^4^-tex;U) yf-yUg^ (4 - y ^yU- 2 - i/:^^ P'v+Hr 
xyi/) y^yl/g. (4 f-yp- 3- i/^P's+'tr-yu) y ^yUS^ (1- 
y^yl/- 2 -i/^p^yxx;U) y^^yUS. ( 1 -p^^yU- 3 - i/^:^ p^*:^ 
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-v-^o-syx-:!;!.) (6-/f-;W-3-v^n^y^^,u) y 

1 - V ^ p^yx^;U) / ^;PS. ( 4 - ^ I _ ^ o^y^^yp) 

-3-->^D^rx-;U) y^yps, (4-y^;l.-4->.^D^^x- 
^l-) > ( 5 - y f-;U- 3 - ^ D^:;^^^;p) ^ ^.ps^ (5 _ ^ 

2 - ^ n^yx-;U) > f-ypg, ( 5 - y i - .> ^ ^ 

y^y^-3-i.^o;^-^x-;^) ( 1 - ^ ^^U- 4 - -/^ n;f 

->^^;l.-2-i.^D;f^x^;l.) ( 2 - y 3 - >^ ^ n;i« 

^7^JV) /^JIM. (2-y^;^-4->^.p;4-^^-;^) 

i/^D;*-^x^;|.) (3-y^;l.-2-i.^.D;f^x^;U) 
^US. (3-^^;t'-3->'^D;r^.x-;i,) (3-/^;l.-4 
-i^i^ati^^^JV) y^;US. (7-yf.;l,-4-i.^n;t^f^^yU) y 
^^l^S. (7-y^/l.-3->'^D:4-^.f^^;p) (7->^;l.- 
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^^ywS. {Q-/i-ji^-\-yi^ot^7--^\^) (5- 

x»s 7 5 ysxii««i7>'w+;i^7 5 yST'gmsnxo^-cfeii^o ) J t 
li5^g|^XIiB^**i^j^^»8 - 1 21i©7 y ~;U7;i/y-;i/S«-3S5^ 
B«|^li*gmXJi:±ie©^glST'SSl$ny:7x^/uya'<-;US. :^ 

7 =f-)\^fo^~)v^mimii>z, ti)<X'^ -So 
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i^T^ckc^o ) J tit. m^iimmix\i±t^<ommMrmm^nfz2-\^ 

^Ji>;v/^fvm^ 3 -tf'J 4-f'J f-;i/S^ 2-^7 

2 - >r ^ vv f-v'PS^ 4 - ■i' ^ ^ >j ^jvm. s - ^ 
s> 2-eD';>'i/>5^;ixS^ s-krDU;!/^^;!/^, 2 - e»; ^ 

>'l/Ss 4 - 'J 5 v?x;vy 5 - f 'J 5 i^x;i/^ f-;US, fc*^ i^-zu 

/^Jl&. S-fU^^i^-^b/^yUS, 4 -h'»J^i?x;M^;USx 3- + 

y y ^/i/S. 3 - >f V 4^ y u 4 - v + y U f - ;us. 

5 - >r V u v'by ^jim^ 6 - -f y >; 7 - v +y u 

y^;i/S. 8 v+y V/py ^;us> 2 -A^>y^ir.;uy 3- 

;l/y f-yl/S^ 6 -'<>7>xx;py 7 - y^xxyl/y 

2-^ vKU;wy^>'US> s-'f^KUyi/y 4->r>F';/M^;u 

5 - 'ox-r $ ^7 y f-^PS. 2 - ^ > 7^7 v u ^^ws^ 4 

f-77';;M^;u«. 7 -^>7^77'Jyi/y 2 -'^vy^^^-y-y 
';;i/y^;ws^ 4 -'<>y:t+-y-y;;i/y f-yps, 5 -'oy^ 4^-1^7' tj;u 
y^;us> 6-'<;>y;f+-tJ-y'j;i'y 7 -oy;!i-+-9-yij;M^ 
2-/^yy7 5-;py^;uS. 3 -'<>y7v-;M^;us, 4-'< 
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ViJ^Ux^;US, 2 -f^xj^yWif-^^USx 3 - ^xx;l/jLf-;U^, 1 --1" 5 
^' •/ ij 2 - ^' ^ U /Ux^ybS. 3 - t°y V »J >'l'X^;i/S, 

4 - t°^y;;Wxf-;l/S, 2-7';>'l/X^;l/g^ 3 - 7 U yl/X^yWS, 2- 
fo y ;bx^.>H, 3 - D U ;I/x^;US, 2 - fc° 'J = >?x;l/x^;l/S, 4 

- f U ^ •;-;l/X^;l/S> 5 - hT U ^ i^x;l/x5^;l/S^ e-5 v?x;l/X^;U 

3 - f U ^i^x>»l/x^;l/S, 4 - f'j^v?x;l/x^;l/S^ 2-+x-:?;i/ 

x^;HS, 2 -^>Vf-xx;Uxf-;l/SN 3 -'<:/yf'xx;Wx?-;l/SN 4 
-^y7>xxyl/X^;US, S-'^Vl/^xxybx^^l/g, 6-^y'/^x 
^/bic^yUS, y-^^y^f-xx/i/x^;!/^, 2 --f > KV ^I'X^yl/g, 3 

- -<> K 'J /Uxl^;US, 4 - ^ > K 'J ;Ux^;l/^ , 5 - > K U yl/x^>»p 

6 - > K U /Ux^;i/S, 7 - > K U ;Ux^;l/S. 2 5 V 

V>J ;l/x5^;l/S, 4 -'^vX-f ^ rJ^y Uyl'Xf-yl/S. 5 -OX-r = ^y'O 
yWx^yl/S. 2 -'^y/f-TVUv'V'Xf-yl/S^ 4 -'^yV^TVU -'V-xf-yU 

5-K>V^TV^}JV3L^J]yM^ 6-^>y^T7U;I/Xf^;l/S^ 7- 
^y7f-7v/U>'l'X^;l/S. 2 -^>7:<-+-*^yU;pxf-;l/Sx 4-^>V 
^+-9-V'i;Wx5^;l/S, 5-'<v7;4-+-9-y';;l/x^;l/S, 6-^07:^+ 
-9-y U;Ux^;l/S. 7 -K>V:i'^-^V^) JI^l^jV^. 2-'<V777x;l/ 
xf-;l/S. 3-^>77 5x;i/xf-;l/S^ 4 -^y77 5x;l/x^;Ug, 5 
-'<;>y7^x;l/X^yl/S^ 6 -'<y77-7xyl/X^;l/S^ 7-OVy3 

•>7ySs TkKSx xbDS, <a8i7vi/3+>'>;>;i/;gx;i/S^ /no 
M7;u3^v'S> 7 = ySX«M7-'U+/i/7 = ySTSIft^ 

-h°u i^;u7'D'^x;i/g^ 3-t°'J •:^;^7'D^x;l^S^ 4 - t°'j •:^>'1'7d^ 
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3 - fa U ;uy o'^-yPS, 2 - f U ? -J^-^l/t/aA^ji/Hi^ 4 - fc* U 
^JV^. 3 - h* 'j :J^i;>r.;l/yD^Jz;|/S, 4 - f'j 

Mx.Ji:> xf-;us, yotVl/S, 'fvyoe;!/ 

D;i?4^i/Sx yh^^v'S. sec-yh + i/g, -ivy'h^iy^. t-^h 
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•> JV^.^ ;l/S. ^ V y h 4^ V :^ t - ^ h + jl^Tf.^jvmm 

p-::ihD'0-:> + -> ;u*'x 7 7 Ji/^jit^ •> :^ ;i/'-t^— -'i' 

^j\^> ;i/Si^r'«ii$nfc7 ^ y sx«<£«a7;'i/4-->u7 ^ ys^mts 

fc7 ^ >'»XI4fiSi7yl/+;i/7 ^ ysw* u>o 
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2. a-v^^^l'Ji-D'V^ay^;!/^^ 3, 3-i>7;l/;tavi^D>'> 
-'I'Sx 2-y JVyiro 1/^7 u^yf-jv^^ "^--yju^ui/^u^yi-Ji^^ 

2, 2-i'7;^5rp•>^p'^>^-'^S> s. z-\/y)\^^\3'^i;u^yi'))/ 
S> 2. 2. 3. 3— r h^"7;U;4-D>^'D'<yf-;l/S^ 3. 3. 4. 4- 
7-Vvy)^tx3i/^x3'^yi-)U^^ 2-7;w^o>^'o'\4^v/;w*s 3-7 

;t-p->:?D^+v/;Ugx 3, 3-i^7;^>^Pi/:i'P^+v>'^S&C^'4. 4- 

•::^7;^?rp■>^p^+•>>'^S*<fFt 

2->'7;U:t-Dv'^^P7'^;l'Sx 3. 3-i>7;U;l-P'>^pyf->'l'S> 2- 
7;l/5i-p->^a^>f->'^*x 3-7;U;rp>'^'D^>f-;l/S^ 2. 2-i?7 
;l/;J"D v'^p^:/f->'l/Sx 3, 3-i^7;i/*ai/^'P'^>=?^;PSx 2. 2. 

3, 3— r h^7;l/:ta>'^'n^>'^;H£x 3. 3. 4. 4— r^77;^7l- 
D i/^? P-^yf-zVSx 2-yjVtai/ifV^^>A'&^ 3 -7;l/:4-Pv'i'P 
^^i/^l/Ss 4— 7;l/:tav/^'P'S+v/>'l/'S> 2. 2 -i/7;U^P v'i'P^ 
+ v/;l/S> 3, 3- v7;b:i-p>'^P^+v/W»S.0^4, 4 -i^7;l/:tP 
iJ^D^^-Wl/SA^fft U<x 1#IC3. 3-i^7yW;fP'>^D^>f->'US*^ff 

(3) XllOXJiNH^^L. t^'-C^>NHW^U^o 
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(4) RM^fiESO 1 -e^iCTk^KIiW^-yi^I^^T'S^^tlTl^TfeJ: 

7-aT U -;b7;l/+>'USStlf'^xD7 'J -;U7;V'^--'l'S®1S±®fiE^® 1 

+ 7^>'SXIifil5T;I/+yi/Ti ySTlSl$nTl^TfeJ:t>o ) ^ 
J:t^T!e^^ [II] 

-Q-^-^-R' [D] 
Jti'/ioT^IS^^J^fiStU R\ R'RafR''{il5]-Sb<{iffiM'y:0. 

n^n. tk^m^. mL7)v^)\^^-yL\m'^m-^m(D'y^u7)v^)v^ 

^b<li>^a7>'Uy->'PS^^-r*\ D^l^liR^<i:R'X^iR'tRMi> ^ 
-^t^-^:^ 3 - 8 ii© ^ p 7JU^-'UgX{i •> o 7;i/y- 
Ji&^lfm-t^o ] T^^ti^Ss ^vi^^i/S. 7x^^^;i'Ss 7x-;i/:^ 
D b';>l/»s 7 x-^by P'^-yUSXJi 2 - f 'J i-JUMs 2 - f y v?;i/ 
x^;US. 2-h*>J v?;U>^DtVUS. 3 - fU i^/M^/US. 4-f';i^vi' 

> ^;l/Ss 1 - -< 5 U yl^y f-J^m. ^;USx 4 - 

\^^/^)n/^=f-)\^^^ 2-7 y;u/5^yi/S> 3 - 7 U ^^^wSs 2-fu 
3 - u^i/^ ({Sb. ^^Ov^^i/S^ 7x4'-f->'U 
S> 7x^yi/7'pbVUS. 7x^;l/:/D^^;i/S3S^c;^xP7U->'i/7;P^ 
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i/T/Sx tKMx ^ha«. {£^T;U3 + ->;0;l/'}-^-^l'»x '^o^^ 

(a) -is^ [I I n 

Ar 

Ho-4— COOH [m] 
Sx h'J7;vji-o>f-;wSx •>7ys. im^. j^hoS, fi«i7;b3^v/ 
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J:t^J^#llr 5-15 momx^ t < «:FfSffi®iilW]^i^^t:7Kf^S> 

t < li^il $ tl/c 1 ~ 2 <@©:^cKSX{d:;r + 7 S^W-f Si^^lS: 5 ~ 1 5 <i 

-yWSXIlM^Iii^s KfgIg^SCMm^;6^^'y:'5i^A-^»Slin6 1-2 

7;U'5r^;l/S ({ab> mrvJl^^Ji'&s 7'J->'U7.'Uy-Vl/S. ^7-D7 
1; ;l/+;USRC/^-r D7 »j -;l'7;i/^-;i'S®lS±©ffigO 1 ~ 3 

-boS^ <£iBS7;i/=i+'>/7>'W4-:-;i/Sx 'Noy>Jii^x fficfii7;b3 + '> 
Ss *«^^L<««i^$*ifc7$yS. ^i*a«L<li«^$n/:fim7 
;u+>'U7 ^ ySXii75>'U^;u^+->;^7>'i/d-'-;uST'®^$ti'Ct>r fej: 

^Sfi?^ -tir. R '"Xti R L < (i^^ $ ti/:: 1 ~ 2 {@©7KS?S 

(b) ±1^-^^ [III] (Di3Ji^s:ymxm(^K^^mmi^^-m^ 

[Vj 




[IV] 
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HX- 




[iJctt^^ Ars R'\ xao'EiiBijie©m^w-r^] T^TTs-^n^it^m'^ 

mWLLtzik. -Wi^ [VI 1] 
r20-l [vn] 

(c) ±iE-jfi:^ [VI] 0^t^m=$:IStmmbfz'^. -Wl^ [VIII] 
R^^-CHO [vni] 

o> " C/^>T<;51A "« ■» "« 11=1 BUT HU ^ -\ «o'l '«CIM>'-'Oti;VJUX/VS tL.^JN.?R(il>'\ ^SI-T^ltJt-a 




Ar o 
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±iEic [V] SO* [VI] (cfci^Ts EUckoT^^ns i 

msdM&Xn (a) JItelNT. it: [I I I] O^^-'l^f'^Srtis ^ [I V] 
[IX] 



[iC«*'> Ar. R'\ XSC/R'''WBi}ie©S«*«-^-tS] T'^^nS:^^-/ 
±ISi^-^5jCC«-fct^T> Hilll^1J4tLTra^n^i^ [III] 

So 




At q 



[IX] 
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[IV] <Dit^^Xit^o,m. 1^5*.K ff*L<iiI>^2*;l,o 

ttz. [IX] [I I I] 0ijju^:y 

* - <i: IC i ^ r l>J#-5 C i So 
3: [I I I] ©^;l^.+:>gg®^;Ett||^^^iL^ji^ ^j^^.^^-^,^^^ 
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[1 1 1] <D:fj ji^^^>m(om^uM:^mt. [i i n (Diui'^^ym 

■\i:^Ctlzxm^:-ti}<X'^. TSt4J^Xx;Ui. it [I I I] ©^^/I'-t^V 

Oi9I^SijO#ffT> miiN-t Kp+'>X^->W ^ K. N-b Ko^v 

•gj: 4-- hxDy 2, 4 - hD7 xy-^/K 2. 4. 5 - h 

•J ^DD7xy-;K Ai>^^aD7xy-;H?07xy-vWl:^1&^<!:5 

^ [I I I] ©:^;l/5f:>SfOSlSiiK^f*<i:^ [IV] ©{fc^Wli-^® 

ttWIS^fSJii LTJix fl?!I;tld:':^x^;l/i-f-/K -fh5hKD7-7>x N. 
N-i^^f-^l/j^^l/AT^ K. ^>^fy^ h;l'iy> ^no'O 

-tf>. M^f^p>> ^'PD^v;i/A, egi^^ti^^, vf^'DDi^y. hUi^ 

-EO'C-l 0 O'X:0lEffll^<i:-r5w<i::d<-C^So 

[I I n 0:^;U^>K®S^»14^^i*<i*ft'*^ [IV] ffl<k 

{*®glilU-f5l:T^^'5-<!:*<-C^§*<> ilSx it [ I I 1] ©^>'l"f'> 
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-15^ [IX] -e^^ns^^^t:^^*^ R"'*^*^m^l< 
T^- h^^Wbti^o ^7kM<hLt:ii. -^^Kx^y- 

[IV] x<i [IX] •e^$n5{k^ti+. R"*^«ggi$n^cT5 

^' > • ;f — .y ^ . i/y-bi/X (Protective Groups 
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in Organic S y n t h e s i s ) , T. W. ^^'J - > (T. 
W. Greene) 1=. John Wiley & Sonstt(1981 

So 

So 

So 

20kg/cm*®7KSET{C. ifft L<liiii^O°C-*5]4 OT©$gHI^©^ 
ST 1 0 ^^-^ 2 4 ^FamttSTC-rS C <*: J; 0 t>tlSo 

^fc. SHiiXg (b) ctet^T. ^-gl^;;:fc<:fs^ [ill] o^^v'i'H-: 
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SJiiXg (a) \zi5\i?>^ [III] (Di]A^:ymXli'e<DRft^^mm{i^t 
;&N< Lxni^il6~f!&^ tX] 




Ar, R-'RCKXiiMfB^lE^fe^^-rSo ] -C^dtiSit^^li. 
^2SltlC:teC^Ts [VI I] CDft^tli:^ ie'S{-Jt>l;-C> *gS©??ST 

^ [X] 0it^mt^ [VII] ©^b^^i^sjtii. @^/i7gj«*. m 

1 ^-yw^^^ Oi^ [VII] oit^m 1 ~ 1 . 3 ^;KDSi]^-c) ^ffl bxnt^ 
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t'^^'D [5. 4. 0] ^^TiJ-T -^'y (DBU) x 1. 5-i>T1ft: 
•>^?D [4. 3. 0] y:^-5-i> (DBN) ^©mSMaSl^Ti y : 

$.^>{:. SliiiXfi (c) {I'tS^filE^: [X] (D\t^^O^ [VI I I] 0 

h -7 t K n 7 7 y X h^^^ LI 
* b < IS 1 0 2 4 ^Fali-r?. w ti}<X-^ 60 
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[X] ©'ft^^j 1 1 ;nc*f LXs 1 *yp~i§|i|^ >K ff * t < li 1 ~ 1 0 1 

i>XlAzm-<tz^mxm (a) . (b) RO^ (c) -Cli'^.nS^ [1] 

^mu. ^nmmmoyjm, mii->y^y>'K "samfli^^ffli^^^^ 

%<^miV- in V i t r olC*>»^S^^{4:St>tf^ffl^/T:L. i n 
(Hargreaves) t>0:^ft [Br. J . 
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Pharmacol.. 10 7#. 494-501^(199 2^) 
SLTifoAio ^>3:t)?>. CH0|Hllia{-llil$-a-/cml-m5OAX*U > 
y >U-fe-:/'^— (Receptor Biolo gyt±SJ) x 
0. 2nM [»H3 - N-;< ^^UXn^:^ 5> (84Ci/mmo 1. 
New England N u c I e a r M) 'Bi.t^W^it^^i 0 . 5ml 
CD5 OmM h 'J X-ig^. 1 OmM MgCK. 1 mM EDTA/gfg 
(pH7. 4) 4iT'^ia (J^2 0~2 5''C) . 1 2 0 ^^F^-T h U 

(P a c k a r d ^ b- h GF/ 

C) T!R?l«iiU lmlCD*^L/^hUX-JggE/<'y7r-T4l2]-^;^L/ 
/Co 7^;Ui5'-*5 0'CTlNfrBll£ji^x (Packard 
v-f^ni/y^O) *ttl;tT:7^;l/:J'-{riRaLfc ["H] -N-;f^;'U 
a y®t&Mgtt^^-r^'nyu- h'>>^U-•>^>:^'^'>^'- 
(Pa c ka rd >h) -C-M^L/Co ^Afc ["H] -N-/f- 

f-x >Rt>'y^WV 7 (C h e n g and P r u s o f f ) O:^^ 
[Biochem. Pharmacol. . 2 2#. 3099-3108H 
(1 9 7 3^) ] {::ttoT. S^y^yKTfe-S [*H] -N-^^/UXP 

^55^ yoi^^^-so^iw^j-rstei^^^b^^^M (iCo) j:o»aiu^c 

m^H^ (Ki) ^J|£«)fcc, 
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« 1 AX*'; ^tfm^i^-^^mmmm 





Kj (nM) 


m2/' m3 








3200 


55 






17000 


8.9 






460 


3.2 


140 




8600 


30 


290 




1400 


10 


t Af\ 

140 




1000 


3.5 


290 


IIJ601J2O 


550 


3.0 


lOU 




50000 


22 


2300 


111501122 


13000 


19 


680 




24000 


22 


1100 


ll!&0l|27 


4200 


20 


210 


llt&0i|31 


10000 


19 


520 



AX^U>^g<*tSfeai# (in vitro) 

*liS^viiiS^icm^ffofco SD^Jitt^-yh ooo-soog) ^ 

K^flJfiE (9 5%02. 5%C0aigM. 3 2*C) T')i/cb/c•7/7xW^^{' 
tz, 3 O^mW-mtbfzm. ti/W<:3~jU (1 0-'~l 0-*M) 



wo 98/05641 



33 



PCT/JP97/IBfi00 



*^«|-S(i^^i-lS«'^^f o^Co SD^Ktt5 >y h (3 0 0-5 0 0 g) ^ 
1 0^'#*>^.:^^W<=i-;l/ (1 0-~l 0 ='M) =^3^m&-X:mm^iZt9:^ 

mmiy^i. mkit^^onvcm (k,ii) ^Ji^fe/io 



$2 A.:^* 'J vSSftMfiifTFffl (in vitro) 





1 Kb (nM) 


M2/M3 








1000 


6.3 


160 




610 


0.95 


640 




2100 


1.6 


630 
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A^-h^)yM.^^ i^i^tms^ (in vivo) 

1-A) vizm^f^'^^tm^m (i. V. ) 

8 - 1 liilii (3 8 0-4 20g) CDX^^ K- U >f J^HItt^ -y Y^^ 
U^y (7 5 0 mg/kg. i. p. ) Rl5a - n-7 p-7. (37. 
5mg/kg, i. p. ) T'lS^U MWJC:^-^-L/*»AU^:» iA:^ 

(Smg/body. s. c . ) JC J: 0 gMH^i^^^^l'IW*!! tfc^^ 
Pulmonary Mechanics Model 6 

(B u X c o) ^ffll^TAx«5^TlcTM«^«tA:o ^mmm 

Sft45^^(D§iafiiit«©*l^*»tibUco =i>ho-/Wff<i:L-C> ^^^^ 

^miSI£tt:W^*5 0%{c:JtP«ii-r5fflfi«-ED3o€i:S^U «il^W«^> 

1-B) h{C*>{^-5MS^»i^ffi (p. o- ) 
ft^^l^iSP^^t/Cs 8-1 liii^l (380-420 g) 

,1 . -SL^ity .y V ^IftJ^ 3 0 J; <9 i . V . Umtm^WM^ 

(5 0//g/kg. i. V. ) m^(^^^tmm'^m^Ltio rjyhn-;u 

^iUTs ««^^«®itt)*5{c4a^i^*-*ffl''\ mm<Dmr^^m\ mil 

ffiin;«*il^U cn^l 0 0%<>:b^:o a>ha-;l/P{Cte{t$7-bf->'U 
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m AX/) 'J y^Sf^fStJti'fffl (in vivo) 





nMiSLt^mi ED50 (mg/Kg) 


iv 


po 




0.033 






0.032 


022 




0.040 


0.37 




0.37 


0.95 


atoropine 
ipratropilim 


0.0043 

0.0015 





2) ^^IZ^ii^^'^^^^i^m (P. O. ) 
1 (1 0 - 1 5 kg) 0m^\^-'!^J^M'<yh^<Jl'\£ 

(3 0mg/kg. i. v. ) -^MW^. SlW^^a-l/*ffAU> 

2 ii^^raT'J>^<f < t ^ 2 |5Ha±i!)^ U MJSttO*^ > ■9-="J >5J&Bfl 

^^□^5^ (img/kg) ^^4mmmmm/-*f'^*)>^x^^^ 

6 1 0 OHS^ffil^ffio/io KAm^lHis mU^^ U 
^i^7Kl-T. 4 0 0 0 0 /z g/m 1 <l:*?IIISi>:2 0 0 0 0, 1 0 0 0 0. 
5000. 2500. 1250. 625. 312. 5. 156. 78/ig/ 
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S4 ^{cfettsatsasssf^ffl mum) 





ij vRAm^StSJ (Img/KK. P.O.) 






Immn 






21 








>69 


mmm26 






>64 



Bumizmtzzti><v^6, 

mmizmit-tizti)^^^^^ mmmttxtt. mmmizisi^xm 
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f>x ij ^ -//u^j^ u < {mmf^<'^¥^t-t^ z. t ^^x'^6^ 

\ 0 omg/kg^i--i&m\z^iix. tti$mntst^(om^it. o. 

00 1-1 Omg/k g^l-SclH]{C^l:tTJft^-rS©*<*ft LOa 
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mmmi 

(2R) -N" ri - (4-;f^j\y-3-^y^^jl) fcf^tj 
-2- r (1 R) -3. 3-i>yJl:tU'y^u^>'^J],^ 




I • 1 - ( 4 - y ^Jl~- 3 >-r— - 4 - U K >g>^B& 

M2. 4-T^y-l- (4-y f-;l/-3-^>-r^;U) h'^'y^xp^ 
20 ^ 

1 - (4 -p<^yl/-3-^>x-;W - 4 - f'^i; K>2. 2 go/ if 

y -i? A 8 6 0 m g^Mu\zxm}km^. muizx-mmw Lfzo / ^y -;u 

Xg3. (2R) -N- n- (4-y 5^;l/-3-^>x-;i.) h'^ 'J >> 
>-4-^;i/l -2- r (1 -3 3--:^7;l/7hoi/^p^>^;u1 - 
30 2-t: Ka^'>-2-7x-yl/74; l>7; K(Q^Bly 
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(2R) - [ (IR) -3, 3-i^yjV:^ui/i^a^>^j\/] -2-tKn 
(K i e s e 1 g e 1 "'6 0 Fj64> A r t 5 7 4 4 (/iVi/tm) i^uo 

^y->'U= i o/i) (cxltMU ^S<1:^!^2 3mg$r4^^^ 

'H-NMR (CDClo. <5ppm) : 1. 3 2 - 1. 5 0 (2H. 

m) . 1. 6 0 (3H, s) . 1. 6 8 (3H. s) . 1. 5 8-2. 3 4 
(12 H. m). 2. 43-2. 49 (1 H. m). 2. 73-2. 82 
(3H. m). 3. 23-3. 36 (IH, m), 3. 48 (IH. 

brs). 3. 6 2-3. 7 3 ( 1 H, m) , 5. 0 3-5. 0 8 ( 1 H. 

m). 6. 29-6. 33 (IH. m). 7. 25-7. 39 (3H. 

m) . 7. 5 4-7. 5 7 (2H. m) 

{£5^j5?ft&FAB-MS (m/e. (Cz^Ha, F2N2O2 + H) '<hLT) : 
4 2 1 

( 2R) -N- ri- (4-/'f-J\^-3-^>7--fV) h'^Ui;>-4-^ 
-2- r (1 S) -3. 3-i^7;l/:^P'>^P^>^>>i^1 -2-t:KP 
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(2 R) - [ (1 S) -3. 3-v?7;t/;^-D«>>>D'^>f-;l/] -2-fc K 

'H-NMR (CDC U. 5ppm) : 1. 6 0 (3H. s) . 1. 6 8 
(3H. s) . 1. 3 5-2. 4 8 ( 1 5H. m) . 2. 7 5-2. 8 6 
(3H, m) . 3. 2 2 - 3. 3 6 ( 1 H. m) . 3. 4 8 ( 1 H. 

brs) . 3. 6 1-3. 7 6 ( 1 H. m) . 5. 0 3-5. 0 8 (IH. 

m) . 6. 27 (IH. d. J = 8. OHz). 7. 26-7. 40 
(3H, m) . 7. 5 5-7. 5 8 (2H, m) 

iS5^<iftlFAB-MS (m/e. (C. H,, F. N,0, + H) - i LT) : 
4 2 1 



(2R) -N- ri- f4-y^ ;U-3-^>^-;l.) t:^U^>-4.^Y 

i^-i ^ L V ^ ooy — o — y>'u;iro:x^a'^>if-;t/j — 2— hKa 

.^^-2-7x-;t/7-fehyS K7 i.y (2R) -N- fl- (4->t^;l.- 
3-^>x^yM tf^U^>-4^^;t.1 - 2- r MS ?^P^-.--, 
JV:irviyi^a^>^M - 2 - h Kp^->-2-7x^;1/74? K7 ? K 




(2 R) - [ ( 1 S) -3~7;l/^D>>i^D/<>f-;W] ~2-t Kd4- 



wo 98/05641 



41 



PCT/JP97/02600 



10 



( 2R) -N- ri- (4>-^^;U-3-^>x^;U) b°^';>^>-4-^ 
-2- r (1 S. 3 S) -3-7;U;rp>':^a^>f-;U'| -2-fc Kp 
^•>-2-7x->>l/T-tr F 
'H-NMR (CDC 1 3. <5ppm) : 1. 6 0 (3H. s) . 1. 6 8 
(3H, s), 1. 31-2. 33(15H. m). 2. 44-2. 49 
(IH. m) . 2. 69-2. 81 (2H. m) . 3. 19-3. 30 
(IH. m). 3. 62-3. 74 (IH. m). 3. 90 (IH. 
brs), 5. 0 3-5. 2 8 {2H. m). 5. 87-5. 91 (IH, 
m). 7. 25-7. 40 (3H. m). 7. 53-7. 57 (2H. m) 
fi5>l5?fi&F AB-MS (m/e. (C^.H^b FN^ Oz + H) 'tbT) : 
4 0 3 

(2R) -N- [1- (4 3-^>xJ^;U) 'j v' >- 4 --f 
-2- r (1 S. 3R) -3-7;U;t-p-/»P^>^;U1 -2-b Kp 
^>-2-7x.^>>P7-fe h7 $ K 

'H-NMR (CDC 1 a. dppm) :1. 61 (3H. s). 1. 68 
(3H. s). 1. 37-2. 26 (14H. m). 2. 32-2. 37 
(2H. m), 2. 75-2. 90 (2H. m). 3. 43-3. 56 
20 (IH. m). 3. 62-3. 76 (IH. m), 5. 04-5. 13 

(2H. m). 6. 91-6. 95 (IH. m). 7. 23-7. 35 
(3H, m) . 7. 6 7-7. 7 1 (2H, m) 
&^m^F AB~MS (m/e. (C24H35 F N20j + H) tLX) : 
4 0 3 



15 



25 



30 



;H -2 


- r (1 R. 3S) - 


3-7;l/;rDi/i^a'>;yf-;H -2-tKD 






K&f>' (2R) -N- tl- (4-^f-;b- 


3-^^ 




A-^Jl] -2- r (IR. 3R) -3-7 



WO9S/05641 



42 



PCT/JP97/02600 



JUtai/^u^>^jVl -2-b KD^->-2-7^-;l/7-b hTl K 



(2 R) - [ ( 1 R) - S - y •> p a K'y=^- ji] _2-h Kn^ 

(2R) -N - n- (4-yi^;l/-3-^i/^j:.;u) tf^0-;>-4-^ 
-2- r (IR. 3S) -a-^^b^oy'^p/^v^/ul ~2-b:Ko 

'H-NMR (CDC 1,. 5ppin) : 1. 6 0 (3H. s) . 1. 7 0 
(3H. s) . 1. 38-2. 17 (14H. m) . 2. 27-2. 32 
(2H. m). 2. 70-2. 81 (2H. m), 3. 19-3. 32 
(IH. m). 3. 63-3. 74 (IH, m). 3. 93 (IH, 
brs). 5. 00-5. 21 (2H. m) . 5. 9 6-6. 0 2 (1 H, 
m) . 7, 2 6-7. 3 8 (3H. m) . 7. 5 5-7. 5 8 (2H. m) 
fi^MSfeFAB-MS (m/e. (C^^Ha-^FN^Oz + H) ^ tLX) : 
4 0 3 

(2R) -N- ri- ^;l/~3-^>7^^;u) bf/<g 4 -^f 

-2- r (IR. 3R) -3-7;l/;<-o>^^pv>^>^;u1 -2-b Kn 
^>-~2-:7x^;i/7-feN7$ K 
'H-NMR (CDCl,. (5ppm) : 1. 60 (3H. s) . 1. 68 
(3H. s). 1. 38-2. 32 (6H. m). 2. 74-2. 88 
(2H. m). 3. 41-3. 52 (IH. m). 3. 63-3. 74 
(IH. m) . 5. 02-5. 21 (2H. m) . 6. 90 ( 1 H. d, J 
= 8. 2Hz). 7. 2 3-7. 3 5 (3H. m) . 7. 66-7. 69 
(2H, m) 
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^^m^FAB-US (m/e. (C2.H,5FN202+ H) ' <h LT) : 
4 0 3 




Xfil. N- (b'^'J v>-4-^;l/) -2 -'>-?^P^>f-;b-2-h Ka 

2_i^^n^y^;U-2-t Kd4^>'-2-7x->'UPS?3. 5 1 g(0 

yy-;l/2. 6 3g*m^a-C21^WtKJ$L/y^o 4-75^-1- (t- 
e^Uv'y • liSKlgS. 96g. 4-i^;'^;UT^ 
y t*'J i^>2 0 OmgSLO*v''f VfDlf;l/x5^;UT$ >6. 9 ml *Jn;t. 

m^KX-mnWl^f^o SJ&jg{-MDfi#7K*to;iT •;>i^;ux~x;u«!di 

/x^-4fV/|i^g{jn.^;U=3/'l) {CTm^LafeS{*2. 8 4 g^t^/to C 

«*MES*L^S^t^«9 2. 1 5 g^&feS<*<i: LTII/Zo 
Xg2. (3Z) -4- h 'j7;l/;i-py^Vl/-3-^yx^vt/ t-^^^l^ 
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>^7 oi— ;U-> U ;l/J^-x;U0^5£ 

;f,X7^-'!7A2. 9 4 gcDxh^t: Kn77 y 4 Om I -7 8"CT 

^L^l^l. 4 4 s^mtZo 

Xm3. (3 Z) -4- h y a / ^il- 3 -^y7- J -JKD^f^ 

(3Z) -4- hU7yl/;l-D/^yl/-3-/v^yx-^U t -y^yUi? 
7i^;Uv'J;l/x-x;H. 4 4 gCxh^t Kn-7^>8in 1 ?gi^{i7 -/ 
'(kr h^y^yUT^^-'t'A 1, OMt h5 t KP7 7y^§^S4. 4mlJ£- 

X^4. (3Z) - 4- h U7;l/^a/f-;U-3-/^>xx;i/ p-h;l/JL 
(3Z) -4 - h ij7^l/;^-p/^;U-3-'<>xy--'l/4 1 4mg0t'') 

>/B^K:t^^W=9/l) {cr«l»!b^S^t^«j4 1 2mg^nfZo 
Xm5. N- n- [ (3Z) - 4 - h U 7;l/^py f-yl/-3-A^>x- 
b'^U v>-4--f;U] -2-->^a^y^;i/-2-l:: Kp^->-2- 



yvonmMt 
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2-y x^jVr-bhT I K7 7ing©N. N-i^ / i-Ji^M^T I K3ml 
mmiZUW^lZX^ (3Z) -4-h'}yfl:tx:!yi-A^-3-^>7-^^^ 

(K i e s e 1 g e 1™6 0 F2m> Ar t 5 7 4 4 ^'Pa 

'H-NMR (CDCU. (Sppm) : 1. 12-1. 88 (16H. 
m). 1. 83 (3H. s). 2. 01-2. 13(2H. m), 2. 
68-2. 80 (2H. m). 2. 97-3. 10 (IH. m). 3. 13 

(IH. brs), 3. 6 2-3. 7 6 (IH. m) . 5. 65-5. 72 

(IH. m). 6. 32 (IH. d. J = 8. 5Hz), 7. 23-7. 

36 (3H, m) , 7. 59 (2H, d. J=7. 3Hz) 
fi$^li?^FAB-MS (m/e. (C^Hs, FsNaC + H) 'tUT) : 

4 3 9 

y-4--^;l,l -2-'>^ P^y^;U-2-t Ko»i/~2-7x-;l^7-fe 




7;l/;i-D7-fe Ilti6fl?d51@2 - 5 i|5ll$©:^^l3T^S{t^ 

'H-NMR (CDCU, <5ppm) : 1. 04-2. 16 (14H. 
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m). 1. 79 (3H. s), 2. 16-2. 28(2H. m), 2. 
2 8 - 2. 4 0 (2 H. m) . 2. 6 6- 2. 8 6 (2 H. m) . 2. 
9 4 -3. 2 4 (2H. m) , 3. 6 2-3. 7 8 (IH. m) . 4. 8 6 
(2H. d. J = 4 7. 5Hz) . 5. 3 4-5. 4 4 (IH, m) . 6. 
36 (IH. d. J=8. 3Hz). 7. 2 2-7. 4 0 (3H. m) , 
7. 5 6-7. 64 (2H, m) 

N- [1- r (3E) -4- 7;i/;i-Dy^;ix-3-^>^j::;t/1 b'^'J-:? 
K 




(2E) -5- yp^-2-y5^;U-2-^>^y-;t.cr,^Bi;: 
^U-2— s>x>2. Og^JDx.. MJC2l^rB^»L/c„ S«^i?x^;U 

^^i^>/l^lEi^;l.= 2 0/1-4/1) {CTfflfSau^ffl'fb^ti 1 . 
2 4 g*^^A:o 

(2E) - 5- ^0^-2- y^;u-2-^>^.^;p t -T'^yl/ 
(2E) -5-yn^-2-y^yi.-2-^>^y_,u3 0 0mg©N. 
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3 0 2mg. 3 Tmg^fln^. W^^ZX 1 B^M^l^^o ^ 

6 0 4mg^^i7*;:o 

Ig3. N- ri - f (3E) -4- t -yf-yl/i^y 5^>'U^'-)>'t/;*-^->;^^ 
{2E) -5-yp^-2-y^;l/-2-^Vrxyl/ t ^ 

Xfi4. N- ri - r (3E) -4-7;P;toyf-yl/-3-^>x-vt^] b' 
v?>-4-^;Ul -2- >^o^>^>'U-2-h Kp4^'>-2-7 x:::■ 
3 m 1 7g?g[J3* U + ^ - v'-T'X 4 A 2 0 0 m gs N- [1- 
[ (3E) -4- t -y^;l/>'->< f- Ui'V^j-^-^y ^;U-3-^yr- 

M -2-i/^'P'^>^;l'-2-t Kp + ->-2- 
7x^-'l'T-fe hT^ K3 Img^ y-yitp- \'Jl^>7./Vt>^- h 2 2mg 

s*t^i^n/rHii^5^ixfflMi^ p-7 ^ - 

(K i e s e 1 ge l"^"6 0 F^5,. A r t 5 7 4 4 (^^U^'M) P p 

^y-yi'=2 0/i) jc-ci^siiu M^k^^i img^fiM 

'H-NMR (CDC la. 5ppm) : 1. 10-1. 76 (1 OH, 
m) . 1. 7 0 (3H. s) . 1. 7 6- 1. 9 5 (2H. m) . 1. 
95-2. 42 (6H. m). 2. 72-2. 88 (2H, m). 2. 
9 4-3. 2 4 (2H. m) . 3. 6 2-3. 7 8 ( 1 H. m) , 4. 69 
(2H. d. J=47. 8Hz). 5. 4 4-5. 5 4 ( 1 H. m) . 6. 
37 (IH. d. J=8. OHz). 7. 2 2-7. 4 0 (3 H, m) . 
7. 5 6-7. 6 4 (2H. m) 
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«^^^&FAB-MS (m/e. (Ca^H,. F + H) ' t fC) : 
4 0 3 

5 (2R) -N- (1 -->^a^:^^;l/yf-;l/b'^»J v?V-4->f;U) -2- 
r(IR) -3. 3-i>yjV:i-oi/^uy<>^M -2-bKP^y-2- 



10 




(2 R) - 2- [ (1 R) -3. 3 - ify JVHru i/ ^ u^>^Jl''] -2- 
15 t KD + i/-2-'7x^;Pg^^S0f-/^'D'\-/f-;l/;<^;l/ yrJ^vx/l/*; 

'H-NMR (CDCI3. <5ppm) : 1. 03-2. 2 7 (2 7 H. 
m). 2. 63-2. 71 (2H. m), 3. 21-3. 33 (IH. 
20 m) , 3 . 4 9 ( 1 H. b r s ) , 3 . 6 1—3. 7 2 ( 1 H. m) . 6. 
23 (IH. d. J=8. 3Hz). 7. 27-7. 39 (3H. m), 
7. 5 3-7. 5 7 (2H. m) 

^g^PftfePAB-MS (m/e. (C^sHsaF^N^Oi + H) ' i UT) : 
4 4 9 

25 

(2R) -N- ri - [ (3E) -4-y)ltu/^J\y~3-K>r~)ll 
b'^U >>>-4— -2- r (1 R) -3. 3->'yjl^tv'y^v^> 
f-M -2-t: Kp^->-2-7x-;1/7-{? hT^ K 
30 ^il3t 
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(2R) -2- [ (IR) -3. S-'^yjVt^^i/^v^yi-JU] -2- 

'H-NMR (CDCls. <5ppm) : 1. 3 4 - 1. 5 2 C2H. 
m). 1. 69 (3H. s), 1. 75-2. 31 (12 H. m). 2. 
31-2. 46 (2H, m). 2. 72-2. 86 (2 H. m). 3. 24 
-3. 38 (IH, m) . 3. 43 (IH. brs). 3. 62-3. 78 
(IH. m). 4. 69 (2 H. d. J = 47. 8Hz), 5. 42-5. 
52 (IH. m) . 6. 34 (IH, d. J = 7. 9Hz). 7. 24- 
7. 42 (3H, m) . 7. 52-7. 6 0 (2H. m) 
i&5^PftgFAB-MS (m/e, (Cz^HaaFaN^Oj + H) 'tbX) : 
4 3 9 



mtm 1 0 

(2R) -N- n - (6 f-;i/b''J xy- 2 b'^'J 

>-4--r;l/1 -2- r (IR) -3. 3 - P->^ P^>^;U1 - 
2-fc Kp4^'>-2-7x~;l/7-b h7 ^ K 



25 




30 



xmi. (2R) -N- (b°^'; •:;>>-4-^;i/) -2- r (i r) - 
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(2R) - 2- [ (1 R) -3. 3- >^7;P;i-Di/^D^>^;U] -2-b 

M2. (2R) -N- n- (6-y^;l/b-»Ji?>-2->f;l.y^;M 
fc-^U-:^>-4-^;t/1 -2- r (lR) -3. a-i>7;l/;*-o>>>»a^v 
-2- b KP^y-2-7x-;l/T-t?h7^ Kg)i^g<? 
(2R) -N- (\z^^)i^y-4-^jV) -2- [ (l R) -3, 3 - 

1 7mgOxh-5h KD73>2ml ?g?i^|C^iai3Tglpa§3 X/ K 6-^5^ 
(K i e s e 1 g e 0 A r t 5 7 4 4 (y^l-^aS!!) ^nn 

d^vPA//^y-yu= 1 0/1) rcrmssiu mmit^i^s mg^mi^tb 

'H-NMR (CDCI3. 5ppm) : 1. 3 5 - 1. 5 0 {2H, 
m). 1. 72-2. 23 (10 H. m), 2. 53 (3H. s). 2. 
7 0-2. 8 0 (2H. m) , 3. 2 1-3. 3 5 ( 1 H. m) . 3. 5 9 

(2H. s) . 3. 6 0-3. 7 8 (IH. m) . 6. 3 1 ( 1 H. d. J 
= 8. 5Hz). 7. 02 (IH. t. 3 = 7. 6Hz). 7. 18 

(IH. d, J = 7. 6Hz). 7. 28-7. 39 (3H. m). 7, 
50 (IH, d. 3=7. 6Hz). 7. 5 3-7. 5 9 (2H. m) 

mmm 1 1 

(2 R) -N- r 1 - (3-^xr.;uy h'^'J v>-4-^;l^1 - 

2- [ (IR) -3. 3-v?7;l/;j-p->j^p/^>5^;Ul -2-bKp^->- 
2-7x:^yU7-t? h7 $ K 
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'H-NMR (CDCls, <5ppm) : 1. 3 0- 1. 5 0 (2H. 
m). 1. 56-2. SOdOH. m). 2. 66-2. 82 (2H. 
m). 3. 22-3. 37 (1 H. m). 3. 40 (IH. s), 3. 49 
(2H. s). 3. 61-3. 78(1H. m). 6. 25 (IH. d. J 
= 8. 2Hz). 7. 02 (IH. dd. J=l. IHz, 7. 6Hz). 
7. 06-7. 12 (IH. m) . 7. 2 2-7. 4 2 (4 H. m) . 7. 
5 0-7. 6 0 (2H. m) 

iS^IPftgFAB-MS (m/e, (CzsH^bFjNzOjS + H) ' tLX) : 
4 3 5 

mmm 1 2 

(2R) -N- ri- (3-7Uyuy^;'U) fc°^U':^>-4-^;i^1 -2- 
[ (1 R) -3. 3-y7;l/^p->^D^>^;l/l -2-fc 



7 5>-3-7;l'Tb F^ffiC\ ^Ml 0Xg2 t|5ltic7):^-a(CTSSit 
•H-NMR (CDCI3. 5ppm) : 1. 3 2- 1. 4 7 (2 H. 



25 




r 
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m). I. 73-2. 27 (10H, m), 2. 70-2. 78 (2 H. 
m) . 3. 2 4-3. 3 5 (IH. m) . 3. 3 3 (2 H. s) . 3. 4 2 
(IH. s). 3. 6 2-3. 7 5 ( 1 H. m) . 6. 26 ( 1 H. d. J 
= 7. ZHz), 6. 34 (IH, s). 7. 2 7 -7. 4 0 (5H, 
m) , 7. 5 2-7. 5 7 (2H. m) 

«£5}M#iFAB-MS (m/e. (C.3H„F^N.0, + H) UT) : 
4 1 9 

mmmi 3 

[ (IR) - 3. 3-v^7yl/4-D->^o^>^;l/1 ~2-b KP4-y-2- 



'H-NMR (CDCI3. <5ppin) : 1. 3 5- 1. 4 9 (2 H. 
m) . 1. 7 3-2. 2 5 (1 OH. m) . 2. 7 0-2. 8 0 (2 H. 
m). 3. 23-3. 35(1 H. m). 3. 48(1 H, s). 3. 49 

(2H. s) . 3. 6 1-3. 73 (IH. m) . 6. 1 7 ( 1 H. d. J 
= 3. OHz). 6. 27-6. 31 (2H, m). 7. 27-7. 38 

(4H. m) . 7. 5 2-7. 5 6 (2H. m) 
€^>^&gFAB-MS (m/e. (C^sH^.F^N^O, + H) • tLX) : 
4 19 
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mmm 1 4 

(2R) -N- n- (2-b°'J >';i/y k'^'J >'>-4--<yl/1 ~ 

2- r (1 R) -3. 3-v7;»/;rP->^aOf-;H -2-h Kp4->- 
2-7^.=.>'l/7-<rh7^ K 




h°'; i^y-2-T;u-rb K^ffli\ oxm2 trnmoyj^zx^m 

'H-NMR (CDCI3, <5ppm) : 1. 3 9- 1. 5 2 (2 H. 
m) . 1. 7 5-2. 2 5 (lOH. m) . 2. 7 0-2. 8 0 (2H. 
m). 3. 24-3. 36 (1 H. m). 3. 58 (IH. s). 3. 61 
(2H. s) , 3. 6 7-3. 7 7 ( 1 H. m) , 6. 32 (1 H. d. J 
= 7. 8Hz). 7. 15 (IH. ddd. J = l. 2Hz. 4. 8Hz. 

7. 6Hz). 7. 2 7 - 7. 3 9 (4 H. m) . 7. 53-7. 57 
{2H. m). 7. 63 (IH. td. J = l. 8Hz, 7. 6Hz). 

8. 52 (IH. ddd, J=l. 2Hz, 1. 8Hz. 3. GHz) 

F A B - M S (m/e. (C 24H F jNa O2 + H) tUT) : 

4 3 0 

mt^mi 5 

(2R) -N- n- (3-y h^'>/>;>-:^;i/) b'^U •^>-4-^ywi - 
2- f (IR) -3. 3-i^yj\ytttiyi^a^>^M -2-hKp^->- 
2-7:c~;l/7-trl>7$ K 



30 
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(2R) -N- (H^*) i^>-A—(Jl) -2- [ (IR) -3. 

7 lmg©N. N-i>;i=f-JVt>JVl.Tl K2m 1 MJC^ag{CT> mitS- 
/ h + ->^>v;l/7 4mg> ^m-fjV^AS Omg^MA.. *^ 1 2R|PBmi* 

- (Ki ese Ige 1^"60 F^s*. 
Art 5 7 4 4 O^W^ttSI) DD7^;l/A/y y -;l/= 9/ 1 ) j::T« 

'H-NMR (CDCla, 5ppm) : 1. 3 2 - 1. 5 4 (2H. 
m) . 1. 6 5-2. 3 0 { 1 0 H. rn) . 2. 6 8-2. 85 (2H. 
m) . 3. 21-3. 39 (IH, m) . 3. 42 (IH, s) 3. 45 
(2H. s), 3. 62-3. 78 (IH. m). 3. 80 (3H. s) , 
6. 27 (IH. d. J=8. 2Hz) . 6. 7 6-6. 8 3 ( 1 H, 
m) , 6. 8 4 — 6. 9 0 (2 H, m) . 7. 21 ( 1 H, t . J = 8. 
OHz). 7. 2 4-7. 4 0 (3H. m) , 7. 51-7. 59 (2H, 
m) 

fi5^«?ftgFAB-MS (m/e. (C2«H»j FiNeO, + H) *tLT) : 
4 5 9 

mm^]\ 6 

(2R) -N- (1 -^>>^;V^h'^U ^>-4--f;l/) -2- f ( 1 R) - 
VTi K 
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'H-NMR (CDCla. dppm) : 1. 3 5- 1. 5 2 (2 H. 
m) . 1. 7 0-2. 2 3 (lOH, m) , 2. 70-2. 81 (2H. 
m), 3. 22-3. 34 (IH. m), 3. 41 (IH, s) 3. 48 

(2H. s) . 3. 60-3. 8 0 (IH, m) , 6. 27 ( 1 H. d. J 
= 8. OHz). 7. 2 4-7. 3 9 (8H. m) . 7. 54-7. 56 

(2H, m) 

<£5^Pt6F AB-MS (m/e. (C^sHso F2N20z + H) '<5:LT) : 
4 2 9 

mx^mi 7 

(2R) -N- fl - (3-yjl/tuK>i>Jl) h'^U ':^>-4--l';Ul - 
2- r (1 R) -3. 3-x7;l/:tP'>-»P^>^;M 



25 
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'H-NMR (CDCI3, 5ppm) : 1. 3 4 - 1. 5 2 (2 H. 
m), 1. 52-2. 30 (10 H. m). 2. 65-2. 80 (2H, 
m). 3. 22-3. 38 (IH. m). 3. 40 (IH. s) 3. 72 

(2H, s) . 3. 6 0-3. 8 0 ( 1 H. m) , 6. 28 (1 H. d. J 
= 7. 7Hz) , 6. 8 8-6. 9 7 ( 1 H. m) . 7. 00-7. 10 

(2H, m) , 7. 2 0-7. 4 2 (4 H. m) . 7. 51-7. 60 

(2H, m) 

fii-^^PIgFAB-MS (m/e, (CasHisFsN.Oa + H) ' tbX) : 
4 4 7 

mmm i & 

(2R) -N- n- {3-i/tiu^>-yJl') b°^'J v>-4--r;Ul - 
2- r (IR) -3. 3-i?yjV>iraiy^a^>i-jl] -2-bKo4^^- 



•H-NMR (CDCI3. 5ppm) : 1. 3 3- 1. 5 0 (2H. 
m), 1. 60-2. 25 (10 H. m), 2. 67-2, 77 (2H. 
m) . 3. 2 4-3. 38 ( 1 H, m) , 3. 44 (2H. s) 3. 63- 
3. 76 (IH. m). 6. 29 (IH. d, J=8. OHz). 7. 
13-7. 40 (7H. m). 7. 53-7. 57 (2H, m) 
fi^ft¥t^FAB-MS (m/e. (Cjs H^, C 1 0^ + H) ' i t 

T) : 4 6 3 




F 



CI 
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2- r (1 R) -3. 3-i:?7;U;j-p->^P^>f-;l/1 -2-b Ka^x- 
2-7x-/l/T-t? hr i K 



'H-NMR (CDCla, <5ppin) : 1. 3 2- 1. 5 0 (2 H. 
in), 1. 52-2. 30 (10 H. m). 2. 70-2. 82 (2H. 
m) . 3. 2 2-3. 3 6 (1 H. m) . 3. 41 ( 1 H. s) 3. 62- 
3. 7 6 (IH. m) . 3. 6 8 (2 H, s) . 6. 2 6 (IH. d. J = 
7. 9Hz), 6. 87 (IH. d d. J=3, 2Hz. 4. 8Hz). 

6. 92 (IH. dd. J=3. 2Hz. 4. BHz) 7. 21 ( 1 H. 
dd, J = l. 5Hz. 4. 8Hz). 7. 24-7. 40 (3H. m), 

7. 50-7. 58 (2H. m) 

i£5>»ftfeFAB-MS (m/e. (C»3Hj,F,N^02S + H) ' tLX) : 
4 3 5 



mmm 2 0 

(2R) -N- ri - (6-7 ; y h'U •:^>-2~^;t/y b°^'Jv 
>-4-^;Wl -2- r (IR) -3. 3-v7^U:tP->^o^>^;l^1 - 
2-h Ko^->-2-7x->'U7-b h7 $ K • ZH^Sti^ 



10 




25 
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•2HCI 

NH, 



2 0(Dit^mmT<Dmm- \ . zRij^soymx-mmbtzo 

t e r t-y^;l/i^7x^;U>'v>3. 9 g^mikUO^^mzX \ 21^fflflS 
M«ry^y-;P6 0mllC®»U 4 NtKM^^- h >; 'i' A7f<?§?fit7. 5m] 

*Jn;iTgzgi;:T 2 oms^ t>ic 6 o®CT 2 mmw bfz. / ^ y 

?§^:-v4-1h>/g^g?x^;U=4/l) ICTffllSlU ^S^t^^ 8 9 5 m g 
^S2. 6-t e r t -y^Jl/:t^'>:i^;l/;h'-7L,T > y bf U -i^y- 2 ;l 

T?ifc6- t e r t -"/i-JUi^y Jl,7i-^iy^^;l,^'i) :^ 

>-2-:^;|/;}{>K8 9 0mg©h/!/x>3 0m lyg^jC^Sl^X, h'Jx 
f-/l'7$>0. 63mU tert-y^y-;U3. 2m 1 . -x'T xx;U.t> 
Xt^ »; ;l/T K 8 8 7 m g -SrHS^^D^ 1 0 0 SJ-T 1 6 ^PalSnlSiltJ^ L/Co 
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XmS. 6 - t e r t •>^;l/fe>'l/7 ^ y fc' 'j v 2 - ^ ^ 

Xm2Xmfz6-t e r t-y^)V^^-ytiJ['7i^:^A7 I J fc*U>>>-2- 
-iJV/^jV t e r t -:/^;U':?7x^;l/i/U;PJ:.--r;l/^ffi(,\ ||5(6ff||5 
Xg 3 i: PH$©:^^{CT^®^k^#)*SJ!ii t /Co 
Xg4. 6-t e r t -y^;U:t^>^^yl/^:^;l/7 ^ y f »J v^^- 2 

xms-cmzQ-t e r t -y^;i'^+>:^;i/'f:^;UT ^ y f'J >?>-2- 
y 1 mg©^'DD;^;l/A2m l jg^{C?K^T> h i}:c-^)l7 i > 

0. 1 9m K m-ffcy i5'>7.;l''^~yU0. 0 3 2ml^tox.I^za{CTlBtPBl 

Xg5. (2R) -N- n - (6- t e r t ->^^;i/;t^'>^;l/^:-;l/7 
$ y fc° U y - 2 - W y ^ U >? > - 4 - yui - 2 - 

r(lR) -3. 3->^7;b^p>^P^>^>/b1 -2-bKn^->-2- 

Xg4 T'^/i 6 " t e r t -y^;l/7^^>';^;^;iC::.y^T = y h°'J 2 - 

-fyi/y f-yi/ y y^yu^f^^^- ^fife^ i 5 tmn(oy5mzx^m 

ige. (2R) -N- ri - (6-7$ y t: 2 -^;i/y^>>w) e 

^'J':^>-4 — f;l/1 -2- r (IR) -3. 3--:?7;W;^-D'>»a^>^ 

-2-t: KP^->-2-7x^;l/7-trh7 $ Kg)^B£ 
iSST'Ji^ (2R) -N- [1- {6-t e r t-y^yl/jf+->^yl/*'- 

>'U7 $ y t° u > - 2 --f ;vy f'^ >; >- 4 - ^p] - 2 - 

[ (1 R) -3. 3-i>7;U;fD>:5^D^>5';l/] -2-t Ko4:/-2- 
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'H-NMR (CD,OD. 6ppm) : 1. 76-2. 14 (lOH 
m) . 3. 2 0- 3. 6 3 (5 H. m) , 3. 8 5-4. 0 0 (1 h' 
4. 44 (2H. s). 7. 0 7-7. 3 4 (2 H. m) . 7' 
2 5 -7. 3 4 (3 H. m) , 7. 5 8-7. 6 0 (2H. m) 7 
8 9-7. 9 4 (IH. m) 

4 4 5 



30 



10 mmzj. 

:^ h 'J -fA 1 5 Omg^m^m^iZX 1 55}^aj$L^c. SfS^SfCZg 1 T 
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:jy^4-^j]y-\ r (1 R) -3. 3-i?7;l/:^P->-^P^>^ 

Xg3T'fi/::4— t e r t -yf-;l/;t+i^:^>'U;f*~>'WT ^ y — 1 — (6 — 

t e r t -y5'yu;4-^->^;i/*'->'wr 5 y f; v^^-B-^r^i^y ^^u) t'^ 

1 5 m 1 mS^^lC^K/^T h y i^/l'T i V 0 . 16ml. (2R)-2- 
[ (IR) -3. 3-v?7;l/#D'>i'D^>f-;U] -2-t Kp4-'>-2- 
7iJi;l/TO8 6rag. h KD + i>'<>'/h'JTy-;H 14mgRC51- 
x^yl/-.3- (3-i^/f'^l'Ti yT'DbVU) ^^WsKv^-f $ K7 5mg*|lM 

gjSJ;:ri. 5 NrrBimif U/Co st&?^^-:>i^;i'ji-T^w^Tl&fl? 

(UTOiK : ^'nntWl/A/> ^y-yl/= 5 0/ 1 ~2 0/ 1) (CTfSS! 

•H-NMR (CDC 1 3. 5ppm) :1. 35-1. 51 (2H. 
m), 1. 70-2. 25 (1 0 H, m), 2. 68-2. 80 (2H. 
m) . 3. 2 1-3. 35 ( 1 H, m) . 3. 4 1 (2H. s) . 3. 52 
(IH, brs). 3. 62-3. 77 (IH. m). 4. 40 (2H. 
brs). 6. 28 (1 H, d, J=8. 2Hz). 6. 36 (IH. d. 
J = 8. 2Hz) . 6. 67 (IH, d. J = 7. 3Hz). 7. 27- 
7. 40 (4H. m) . 7. 5 3-7. 5 7 (2 H, m) 
XS5. (2R) -N- n- i6-Tiy\f0iyy-2—(JV/'i-J\y) b° 
/N^ij c?>^4-^;PT -2- r (1 R) -3. 3-^7;l/;ro>^p^y^ 

XS4T^^*lfc (2R) -N- [1- (6-T$ y b-'J v?>-2— 
f-yl/) Iz^^j'Jy-i-^JU] -2- [ (IR) -3. 3-v^7;l/:rpi/^' 
a^y^yH -2-b KP+i^-2-7x-;l'7-tr 5 K^r^'Sfcd; 



30 
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mitm- 3 

2-t e r t -y^;U^:^v;^yu^:^;UT ^ y - 6 - ^ ^;i/b° U 

T>^t e r t-7'^;^;i-+•>i;>;^;^;}{:^^-^5g^to^/rgt7 0•ClCML 
T4--;/^>l/T = y f i;i;>2. 5 g*to;t|5ia{cT2NfFB^afJ^Ufco /§ 

«§^:^^i^>/^Ki^;^=2 0/l) fcTMU ^M'(l:^^4. ig 

X^2. (2R) -N- ri- y tf'J •:^>-2-^>>U>^;M h- 

v>>-4--r;Pl -2- r (lR) -3. 3-i^y/l7i-azy^a^:y^ 
-2-t: Kp4^'>-2- T7x^;UT-t?KT; V * ~i&mm(nfi f^ 

Xmi-VmzZ-t e r t -y^yU^t+v^^K-^'ji^UT 5 y -6 ^yUf 

^ K9 oingigM^>^/>f;n omg=^:m'^i]a^6mfs\mm.ymwb 
tzo ^^!^*^!l5fe^^^P^^:M^a*t^ibnfcg|^R^/4 - 1 e r t - y^ 

(2R) -N - [1 - (6-T^y-4-y hJf-iyt'^)iy>-2-^JU/^ 
\d^*}i^>-4-^j\.-\ -2 - r flR) -3 3-i^yj\.7toy^n 
-2-b KP^> -2-7:r^;UT-t?hy$ K'.lUiii»lt 
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'H-NMR (CD3OD, 5ppm) :1. 69-2. 21 (lOH. 
m), 3. 10-3. 70 (5H. m). 3. 83-3. 97 (IH. 
m) . 3. 98 (3H. s) . 4. 3 0-4. 4 6 (2H. m) , 6. 
39-6. 47 (IH. m), 6. 74-6. 89 (IH. m). 7. 
2 0-7. 3 8 (3H. m) . 7. 58 (2H. d. J = 6. 9Hz) 
ig^li?S&FAB-MS (m/e. (C25H32 F2N4 O3 + H) * i UT) : 
4 7 5 

m&m2 2 

(2R) -N- ri- (3-7$ y -5-^5^ ;u^>v?;i/) b'^U v^y- 
4-^;Ul -2- r (IR) -3. 3-v7;l/:j-Pv^^P^>^;t/T -2- 



Tgl . N- (t e r t-7'f-yl/:t4^'>:^>H/^:-;l/) -3. 5-yy^jl^7 
3, ^;WT-'J VI. 2 g®i^^+i^y2 0ml - 1 0%7kgf^k:^ 

h U "t? A7K?§jK 1 0 m I rliStic t e r t h 2 . 




wo 98/05641 



64 



PCT/JP97/02600 



Xg2. -S^h 3- (t e r t->^f-;l/:t^->^;l/.-i;j::;l/7a 

XS1T'?#A:N- (t e r t -7'^;U;i-+v^:^^U;K^;W) -3. 
;UT-U>1. 8 gO0tS^b^5g2 Oml^J${=N-7'n^::ii<K'f $ K 
1. 5g. 2, 2' -yyt':^ (-fyy^o:::: h 'J;U) 5 3mg^)l^to 

1 0 omizx3mmammwLfZo ^mm=^^^-f>izx^mLxmM 

-^IK^-MES* LgJS^t-^tl 2 . 8 g ^i^^^W t bxmzo 
X@3. (2R) -N- n- (3-7 I y-5->^yl/^:/>:^;t/) t:^»J 
i>>-4->r;Pl -2- [ (1 R) --3. 3-i>y)\/:^ni/i;a^>^ 
;U1 -2-h Kd^^-2~7xj^;1/7-<?S7£ K-^S^i^g)^fi£ 
XS 2 T'^ifc^^k 3 - ( t e r t -y^;l/;4- + ->:^yU**-;UT ^ / ) - 

'H-NMR (CDjOD. 5ppm) :1. 66-2. 11 (12H, 

*v^^ O QQ Q A Q / Q U ^\ o o c / n n ^^ o 

my , , xj %j \j * \ Ki jn , Ail/ r O , £.> \y \ O Il» s> ) , O . 

78-3. 98 (1H. m). 4, 28 (2 H. s). 7. 18-7. 60 
(8H. m) 

<£^^^tgFAB-MS (m/e. (C^sHaaF^NaO^ + H) ' thX) : 
4 5 8 

liag«^J2 3 

(2R) -N- [1- {Z-T IJ <y-J')V) e^'j v?>-4->r;ui - 
2- r (IR) -3. 3-':>7;l/;tP'>^P^>f-;Ul -2-bKa^^- 
2-7x-^;U7-t? h7^ K 
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(2R) -N- ri- i3-^hvOi^J\^) h'^^) i/y~4-^ 
-2- r (1 R) - 3. 3~i^7;U^P^»P^>^;l/1 -2-t:KP 

xg2. (2R) -N- n- (3-7> e^'j-;>-4--f 

-2- f (IR) -3. 3--:?7;l/ta->:^P^>^^Pl -2-t:KP 

(2R) -N- [1- (d--yu^yiy)l^) t'^'J-^y- 
4-'f;l/] -2- [ (IR) -3. 3-i^7;l/;i-Pi/^D'^>^;H -2- 
h KP4^>'-2-7x^;l'T-lrh7$ K6. Smg^^^^^y -^P^^t^ld 
2mgt^lc6 0*C{:to««lL. 1 jg*^Kl;tM{Cl 0O'CT«^mra» 

'H-NMR (CDCI3, 5ppni) : 1. 3 0- 1. 4 8 (2 H, 
m). 1. 50-2. 25 (10H. m). 2. 68-2. 78 (2 H. 
m) . 3. 2 4-3. 4 0 (1 H. m) . 3. 3 8 (2H. s) , 3. 4 3 

(IH. s) , 3. 5 2-3. 80 (IH. m) . 6. 26 ( 1 H. d, J 
= 7. 9Hz) , 6. 57 (IH. d d. J = l. 5Hz. 7. 8Hz). 
6. 65 (IK. d. J=l. 5Hz), 6. 66 (IH. d, J = 7. 
8Hz). 7. 08 (IH. t. J = 7. 8Hz). 7. 28-7. 39 

(3H. m) . 7. 5 3-7. 5 7 (2H. m) 
fi^MS^FAB-MS (m/e. (C25H31 FjNsOiH- H) *<J:LT) : 
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4 4 4 



HSI^J 2 4 

(2R) -N- ri- {2-TlJKy^j,\,^ b-^'J ^>~4--<;l/1 - 
2- r (IR) -3. Z-i>'P)V•tu'^^uy<y^)],^ -2-bKn4^>>>- 



'H-NMR (CDaOD. <5ppm) :1. 50-1. 95 (10 H, 
m) . 2. 9 2-3. 0 7 (2H. m) . 3. 0 7 -3. 2 0 (IH. 
m), 3. 24-3. 38 (2H. m). 3. 67-3. 80 (IH. 
m). 4. 15-4. 27(2H. m). 7. 05-7. 45 (9H. m) 
laTJWBEr A D-JVio ^m/e, ICzjH.,, FzNaOz + H) ' i UT) : 
4 4 4 

mmm2 5 

(2R) -N - [1- (4-7^ y^>>:;;i/) bf^ i; ^ 4 _^ - 
2- r (IR) -3. 3- ^7;P:^p^>»n^>^jt/1 - 2 - fc: ^'Di^'>- 




•2HC1 
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'H-NMR (CDCI3. dppm) : 1. 3 5- 1. 5 2 (2 H. 
m), 1. 70-2. 23 (10H. m). 2. 70-2. 82 (2 H. 
m). 3. 23-3. 35 (IH, m). 3. 41 (2H. s). 3. 

3 0-3. 7 0 (3 H, m) , 3. 6 5-3. 7 5 ( 1 H. m) , 6. 29 
(IH, d. J=7. 4Hz). 6. 63 (2H. d. J=8. 5Hz). 
7. 06 (2H. d. J = 8. 5Hz). 7. 2 8- 7. 3 9 (3 H. 
m) . 7. 5 2-7. 5 6 (2H. m) 

®5>ft?ft6FAB-MS (m/e. (C^bHsi F2N302 + H) 'tUT) : 

4 4 4 

mi&m2 6 

(2R) -N- r 1 - (A-T i h^-Xyv?;U) t'^Vi^y- 

4-^;l/1 -2- r (IR) -3. 3-y7;U;f P-z^P^yf-yUl -2- 

t Ka^'>-2-7:cJi>>U7-t? K 
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'H-NMR (CDCI3. 5ppm) : 1. 3 5- 1. 6 0 (2H, 
m) . 1. 7 0 - 2. 3 0 (1 OH, m) . 2. 7 0-2. 9 0 (2H. 
m) . 3. 2 2- 3. 3 8 (IH. m) . 3. 4 4 (2 H. s) . 3. 
4 0-3. 6 0 (IH. m) , 3. 6 2-3. 8 5 (3H. m) . 3. 85 
(3H. s) . 6. 36 (IH. d. J = 7. 9Hz), 6. 60-6. 
7 0 (2H. m) . 6. 8 1 ( 1 H. s) , 7. 2 4 -7. 4 0 (3 H. 
m) . 7. 5 1-7. 5 8 (2H. m) 

AB -MS (my e, (C.,Hs,F.N.03 + H) LX) : 

4 7 4 

mmm2 7 

_(2R) -N- ri- (3. 5-i^T5 //>;>>?;b) f'^})i^y^4^^ 
^1^1 -2- f (1 R) -3. 3 -^7;U7j-n->>»p/v^>^;L/1 -9.~h |rn 
4^->-2-7x^7Uy-t? hT3 K 




'H-NMR (CD CI 3. 5ppm) : 1. 3 0-2. 2 0 ( 1 2 H, 
m) . 2. 7 0-2. 8 0 {2H. m) , 3. 2 3-3. 3 6 (IH. 
m) . 3. 2 8 (2 H. s) . 3. 4 4 (IH. s) . 3. 6 0-3. 7 3 
(IH. m) . 5. 93 (IH, t. 3 = 2. OHz). 6. 07 (2H. 
d. J = 2. OHz). 6. 23 (IH. d. J=7. 5Hz), 7. 
2 9-7. 4 0 (3H. m) . 7. 5 3-7. 5 7 (2H. m) 
mmmAB-MS (m/e. (C2,H3»F»N,0, + H) tLX) : 
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4 5 9 

nmm2 8 

(2R) -N- ri- (S-:^=f-)^'yv>-2-^)V/=f-)^') b:^'J-:^>- 
A-^M -2- r (IR) -3. 3--:;'7;U;j-p>^P ^>^;Ul -2- 



xgi. 4- (t e r t .'UT ^ y) - i - (s-y 

4- (t e r t -y5"^l'5i-4-'>:^;>'W^'-;l'7i y) f^U v>2 0 Omg© 

(2R) ~N- n- (5-y^;i/-2-7'J;V/y^;i/) b°^';-y 
;^_4_^;t,1 -2- r (IR) -3. 2~'J7)l-^ui/<;o^y=t)V'\ - 
2'-b Ka^->-2-7x::^>>U7-irb7$ KO^fiic 

1 t^mzA- (t e r t + ^*;U5H^;l/7 i / ) - l - 

(5-yf-;U-2-7»J^Mf^;U) i>>8 Single 1 O%0im}' ^ 

J 2 m 1 ^^iSTJn^. 1 2 ^Fb18I^ ts ?gl«*:MffiS* L/Co 

'#'infcM©i:'DCJ;f>;UA?g?^4ml (2R) -2- [ ( 1 R) -3. 

3_i;7;l,;j-D D^yf-yu] -2-b Ko-t-i^- 2-7 i-;l/B^K 
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5 9mg, fc KD^i/'<>/y)s»jT'/-;L/9 3ing, h U i^;l/T 5 > 0. 

m& 3mg*efe@<*<J:tTl#fc„ 

'H-NMR (CDCIa, 6ppm) : 1. 3 5- 1. 5 4 (2H. 
m) . 1. 6 0-2. 2 5 (1 OH. m) . 2. 2 7 (3 H. s) , 2. 
7 1-2. 8 6 (2H. m) . 3. 2 2-3. 3 6 (IH, m) . 3. 4 0 

(IH, s) . 3. 4 5 (2H. s) . 3. 6 0-3, 7 6 (1 H, m) . 
5. 8 5 -5. 90 (IH, m). 6. 05 (IH. d. J = 3. 
OHz). 6. 25 {IH. d, J = 7. 9Hz). 7. 26-7. 40 

(3H. m) , 7. 5 0-7. 5 6 (2H. m) 
fi3^»tfeFAB-MS (m/e. (C..H,oF.N,0, + H) UT) : 



(2R) -N - n- (3-y f-;U^>^;M b'^ 'J >- 4 - 



4 3 3 




2-7x— ;L/7-»r V7 I V 




1M\. 4- (t e r t--:f'9-)V±^i/ti)i,^.;:L)]yTlJ) - 1 - (.q- >( 
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XU2. (2R) -N- n- (3-/^JV^>i>;\^) b'^'Jv>-4-^ 
;U1 -2- f (IR) -3. 3~'JyJVtui/^u^yf-Jl} -Z-hh'a 

xm 1 xntz 4 - ( t e r t -:;'f-;u^+->^;;p*'-;UT IJ) - 1 - 

'H-NMR (CDCls. 5ppm) : 1. 2 4- 1. 5 0 (2 H. 
m). 1. 50-2. 25 (10 H, m). 2. 33 (3 H, s). 2. 
6 0-2. 8 2 (2H. m) . 3. 2 0-3. 5 5 (3H, m) . 3. 42 
(2H. s) . 6. 25 (IH. d. J=8. IHz). 7. 00-7. 
14 (3H, m) , 7. 19 ( 1 H. t. J=7. 6Hz), 7. 23- 
7. 42 (3H. m) , 7. 5 0-7. 6 0 (2H, m) 
<&^jP*gFAB-MS (m/e. (CreHazF^NaOz + H) ' tlyX) : 
4 4 3 

(2 R) -N- r 1 - (4 h^'>^yi>J\^) b'^'J 4 - 

2- r (1 R) -3. 3-i>y)\ytv>^u^y^M -2-fc Kd4^->- 
2-7x^;U7-t?h7^ K 
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•H-NMR (CDCl,. (5ppm) : 1. 3 2- 1. 4 7 {2H. 
m), 1. 75-2. 23 (10 H. m). 2. 65-2. 76 (2H. 
m) . 3. 2 2-3. 3 6 (IH. m) . 3. 4 2 (2 H. s) . 3. 4 6 
(IH. s) . 3. 6 3-3. 7 6 ( 1 H. m) . 3. 79 (3H. s) , 
5 6. 2 7 (IH, d. J = 8. 2Hz), 6. 84 (2H. d. J = 8. 
GHz). 7,19(2H. d. J = 8. 6Hz). 7. 28-7. 39 
(3H, m) . 7. 5 2-7. 5 6 (2H, m) 

<£$^^|gFAB-MS (m/e. (C^sHs* F^N^ O, + H) ' <h LT) : 
4 5 9 

10 

mmms 1 

(2R) -N- n- (3-T$y-5-y h^-><>>:?;p) h'^U^y^ 
4->f7l/] -2- r (IR) -3. 3-i>yjl^±a'>'!;a^y^ji,} -2- 
b KP4-->-2-7x.=./l/T-lr K' -mw^ iS 
15 ^ii^ 




•2HC1 



Ml. 3-t e r t —•7''f-JU:i-^i/f} IVM—Jir I y-S-/ h^y/^H 

3-;< h + >'-5--hn^SS»>^>'l'8 6 4mgCD>:?y-;H Sml 
25 t e r t -7'5^;l/-v^;f;;l/:i?;jt- h 1 . o 10%^<yi>^ 

^-»^m 9 12m g*ADX.7lc3^5?fflmT^SlCT 7 nrmW LtZo 

■i^y^ hmm Lmm^f^EE®^ UT. mmit^^ l . 2 S g ^ 1 1 

X@2. 3- t e r t--f^JU^df-i/^Jl,i-:s.j]y'riy^5->t 
30 >^yl/yyL/3-;l/(0^fig 
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XmiX'^t^3-t e r t ^ + >':^^^^^-^^T i J-S-/ h^iy'SM. 
S»pf^^H. 2 8 go h/Ux^Sml jg^Si::-? 8°CT> 1. 0M7X^^I: 
•:?-r V7>;UT-'l'$-'J'A-r h^h KD7 5>?gJfi[l 2. 1 m 1 ^rftDXtSI^a 

;U=7/3) JCTl«i!iU. SM^f92 6 2mg^v*»M^bTli^o 

1^3. 3-t e r t -•/^^u:t^'>7^;i/4^'-^i/7 £ y-5-y h^->^y 

2 3 - t e r t -T'f-;!/;*-^ i/:^ /p.-K-^UT ^y-5-;!<h + v/ 
OvybT^U^— yH 9 4mgO^DO/+»^l/A 1 Om 1 ?glfi?{3M?Si::Ts — 

x^4. (2R) -N- ri- (3-7^y-5-y h^^^^yv'yU) 

rj .:^>-4 -2- r (IR) -3. 3--^7;V;j-D->^P^>^ 

-2-h Kp^->-2-7x-;U7-bh7c K - -iiM^O^fiK 
Xg3"r'#A:3- t e r t -•f9J[^t^i^tiJl^^>-J\/TlJ-5-:>^ h + v 
^yXTJl^T'h K*-ffll.\ HJfe^J 1 0Xg2Rt>m«»J2 0®$8itft- 1 O 
Xg6 i:|B)«0:^a{CT^jS>{t^tJ*S8igl^fco 

'H-NMR (CD3OD, 5ppm) : 1. 74-2. 14 (lOH, 
m). 3. 00-3. 15 (2H, m), 3. 27-3. 52 (3 H. 
m). 3. 82-3. 92 (IH. m), 3. 89 (3H. s) 4. 32 

(2H, s) . 7. 0 1 ( 1 H. s) . 7. 18-7. 3 5 (5H. m) . 

7. 56-7. 60 (2H. m) 

i£^ji?MFAB-MS (m/e, (CasHaa FjNaC + H) 'tLX) : 
4 7 4 

IDSfe^S 2 

(2R) -N- n- (4-7$ y-3-7;l/;j-p/<>v?;l/) \f^i) i^>- 
4~^M -2- r (IR) -3. 3-v7;U^a->^n-^>^;Ul -2- 
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Q OH H 



'H-NMR (CDCJ3. (5ppm) : 1. 2 8- 1. 5 0 {2H. 
m) . 1. 5 0-2. 3 2 ( 1 OH, m) . 2. 6 0-2. 8 0 (2 H. 
m) . 3. 2 0-3. 3 8 (IH. m) . 3. 33 (2H. s) , 3. 4 5 
(IH. s) , 3. 5 5-3 7 6 (3H. m) . 6. 2 5 ( 1 H. d. J = 
8. 2H2) . 6. 69 (IH. dd. J = 8. 1. 8. SHz) . 6. 
82 (IH. dd, J = l. 6. 8. IHz), 6. 93 (IH. dd. J 
= 1. 6. 12. OHz) . 7. 2 4-7. 4 0 (3H. m) . 7. 5 0- 
7. 58 (2H. m) 

fi^A?^FAB-MS (m/e. (C^sHooF^NaO. + H) iUX) : 

A R •? 



nmms 3 

(2R) -N- ri- (6-TS y-4-y^7L.h-';':>>-2->i';i.^ h'/v; 
U v^>-4-^;Ul -2- r n 3->:^-7;t.;fp.>»p^v^ 
;H -2-h KD4^^-2-7x~yt/T-t?KT =i ^' 
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X@l. 6 - D P > A-/ ^fl- 2 ' 'T-i^'f-Jir ^ y b' U i> ><D^ 

>-2-^;P) h'^'j ':^>-4-^;i/1 -2- r (IR) -3. 3~i>yju 

^p> j7D/v^y^;l/1 -2-b Ko^^-2-7^-/l/7-b K7 ^ KO^fife 
Xgl -C'<#/c6-:J'nDy f-;l/-2-T-t^/U7 ^ / b*U i^^ 

xss. (2R) ~N- ri~ (6-7^ y-4~y^;t/eu ^>-2->f 

;U) b'^'J >>>-4--f;l/1 -2- r (1 R) -3. 3->»:7;l/;ta^^P 
^>^yt/] -2~b KP^->-2-7x~;l/7-bh7^ Kg>^B£ 
XU2X'mfz (2R) -N- [1- (6-7-bf-;l'7^ y-4-y^;l/b*'; 
'Jy-2~-(jv) b^'Ji;>-4-^;H -2- [ (IR) -3. 3--yy 
i)/-^ X3 i/ ^ X2 =f- -2-b KD + i/-2-7i^;U7-l? h7 ^ K 
1 6. 5mg©y :?y-;Hml?$?S{C3M7KS$^t:^h'JOA7K^?K0. 
5m 1 ^MtL. 6 OXICT 1 . 5mnfmW\yf:.o RJ«S«t*>^x^;wx~ 

(K i e s e 1 ge 1 ™6 0 F^s*. Ar t 5 7 4 4 ^pd 
t^iVLs/:/^^ J-JV= 10/1) CTfSSiUs ^S^b^^I 4ing^y4t«:i^ 

•H-NMR (CDCla. 5ppm) : 1. 3 0- 1. 5 0 (2H. 
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m) . 1. 7 1-2. 3 0 (1 OH. m) . 2. 3 3 (3H, s) . 2. 

6 2-2. 7 6 (2H. m) , 3. 2 1-3. 3 8 (IH. m) . 3. 2 9 
(2H, s). 3. 60-3. 78 (IH. m). 4. 35-4. 51 
(2H. m) . 6. 26 ( 1 H, s) . 6. 35 { 1 d, J = 8. 

IHz) . 6. 45 (IH. s). 7. 2 5-7, 4 0 (3H. m) . 7. 

5 2-7. 6 0 (2H, m) 

fi5^)»|gFAB-MS (m/e. (C„H»F,N.O, + H) LT) : 
4 5 9 

(2 R) — N- ri - (3-T; ^ -4-yjVyi-a^:^iyji) b'^'J i>y- 
4-^yH -2- r CI R) -.q , 3^i>yiV±n^'.^a^:y^,^-^ 




'H-NMR CCDsOD. <5ppm) : 1. 6 8-2. 11 (1 OH. 

m), 3. 00-3. 50 (5H. m). 3. 79-3. 90 (IH. 

m) . 4. 3 2 (2H. s) . 7. 18-7. 3 0 (3H. m) . 7. 4 3 

(IH. d. J=8. 4Hz). 7. 5 2-7. 5 6 (2H. m) . 7. 

5 7-7. 6 5 (IH. m) . 7. 73-7. 7 8 (1 H. m) 

<£5^«?t|FAB-MS (m/e. (C ..,H,„ F,Na02 + H) *tUT) : 
4 6 2 
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mmms 5 

( 2R) -N- fi - (5-T i j-2-yjvti3<y':^M h°^';-:^y-- 

4_^;t,] -2- r (IR) -3. 3'-i^yjl':t^>':7rt^y^M -2- 



'H-NMR (CDCI3. <5ppm) : 1. 3 6- 1. 4 9 (2 H. 
m). 1. 57-2. 26 (10 H, m). 2. 71-2. 78 (2 H. 
m), 3. 24-3. 36 (IH. m). 3. 42-3. 57 (5H, 
m) . 3. 6 6-3. 7 5 (IH. m) . 6. 24 ( 1 H. d. J = 8. 

IHz). 6. 51-6. 56 (IH. m) . 6. 6 5-6. 6 8 ( 1 H, 
m) . 6. 82 (IH. t. J = 9. OHz). 7, 29-7. 40 

(3H. m) . 7. 5 3-7. 5 7 (2H. m) 
fi5^MFAB-MS (m/e. (CisHaoFaNaOj + H) ^tLX) : 
4 6 2 

(2R) -N- ri- (2-7$ y-4-^aoh''J i;^>-6-W;l/yf- 
JV) b'^'J ^^>-4 ->ryUl -2- r (IR) -3. 3-':>7yU;rD >^P 
^>f-;Ul -2-b KP^v/-2-7x-;l/7-t?K7$ K 



10 




F 



30 
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on H 



Cl 



F 



'H-NMR (CDCl,. 5ppm) : 1. 4 2 - 1. 5 4 (2 H. 
m) . I. 7 8-2. 2 6 (lOH. m) . 2. 7 6-2. 7 9 (2H. 
m), 3. 28-3. 38 (IH. m). 3. 42-3. 47 (3 H. 
m). 3. 67-3. 75 (IH, m). 4. 53-4. 56 (2 H. 
m) . 6. 3 6 (IH. d. J =7. 2Hz) . 6. 3 8 ( 1 H. d, J = 
1. 6Hz). 6. 72 (IH. d. J = l. 6Hz). 7. 25-7. 
39 (3H. m) . 7. 5 3-7. 57 (2H. m) 

fi5>»«6F AB-MS (m/e. (C a, H^, C I F^N, 0. + H) ^ i: L 
T) : 4 7 9 

mmm3 7 

(2R) -N - n- (3-7 i y-5-i7aay^y-j;i,) e^U^>- 

A — V rt/1 — o — ^/'1l^^_o o •■>—... .J 

'-i-z-i I \ •■ M^, o. o — > y jt/y\ u y u^y-f/U] —2 — 



1 . 3-:^pa-5-- hp^ v>:?;l/ y >x;l/;J;4;- 
3 - D D - 5 h P i^^Uryl/H -;U 9 2 m g CD ^ D p A 3 m 1 
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0. 1ml ^ijQA.. 4 o^mmwvfc'^mm^ii^'^m^. mj- 3 oidmw. 

i/^> '> i^-c^^uzo mu'^n.m®^ L^mit^^ 

1 1 9mg*te«^HiLTt#/ic 

Xg2. (2R) -N- n - (3-7^ y"5"^nD^>i^;U) b'^'J 
^y-4-^;Ul -2- r (IR) -3. 3-i^yjV:tvi/^a^>^ 
J]A Kp^->-2-7x^;U7-t? V<D^f& 

Xm 1 "CH/^ 3 - ^ P P~ 5 --^ h v^^U ^ >7.Jlt^^- h^ffl 

'H-NMR (CDCI3, 5ppm) : 1. 3 0- 1. 4 4 (2 H, 
m). 1. 73-2. 22 (lOH. m), 2. 68-2. 73 (2 H, 
m), 3. 24-3. 36 (IH. m). 3. 32 (2H, s). 3. 44 

(IH. brs). 3. 61-3. 77 (3H. m). 6. 28 (IH. 
d. J=8. 4Hz). 6. 49 (IH. d. J = l. 9Hz). 6. 55 

(IH. dd. J = l. 7, 1. 9Hz). 6. 66 (1 H. d. J = l. 
7Hz). 7. 2 9-7. 3 9 (3H. m) . 7. 5 3-7. 5 6 (2H. 
m) 

iS^^gftlF AB-MS (m/e. (C25H30C 1 FjNaOj + H) 'tb 
X) : 4 5 9 

(2R) -N- ri- (4-7^ y-3. 5-':^yji^o<y'JJi^) b'^'i 
i>>-4->r;l/1 -2- r (1 R) -3. 3 - i>y Jl^ X2 i/ ^ aK> =}• 
jV} -2-b KP^->-2-7x.=.;U7-t? 1-7 ^ K 



30 
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'H-NMR (CDCI3. d>ppin) : 1. 2 4-2. 2 2 ( 1 2H. 
m). 2. 66-2. 72 (2H. m). 3. 27-3. 41 (4H. 
m) . 3. 66-3. 71 (3H. m) , 6. 28 ( 1 H. d. J = 7. 
8Hz). 6. 77 (2H, d. J = 8. 3Hz). 7. 28-7. 39 
(3H. m) , 7. 5 4-7. 5 6 (2H. m) 

M^»tgFAB-MS (m/e. (C 2s H^, F, N., O. + H) ' tLX) : 
4 8 0 

mmm3 9 

(2R) -N - n- «>X^ i ^V-)l-5-yfJl/^;U) br^'J v 
>-4-^;Ul -2- r (IR ) -3. 3-v7;U;tPi/^a^>»;i.1 - 
2-b Kp4^->-2-7 j:->>U7-t? ST ; |>' 




'H-NMR (CD3OD, d)ppm) : 1. 4 5-2. 2 5 (lOH. 
m). 2. 25-2. 48 (2H. m). 2. 90-3. 10 (2H. 



wo ^5641 



81 



PCT/JP97/02600 



m). 3. 20-3. 42 (IH, m). 3. 56-3. 75 (IH, 
m). 3. 82 (2H. s). 7. 18-7. 40 (4H. m). 7. 
51-7. 75{4H. m). 8. 17 (IH. s) 
<£^lP?liFAB-MS (m/e, (Cj6H3oF2N.Oj + H) 'tbX) : 
4 6 9 

0 

(2R) -N- ri- (Q-Ti J\f^) >>>-2->(J]y/^Jl) b'^'J^' 
>-4--^;Ul -2- (3. 3--:?7;l/:ra>^^py^;l/) -2-bKn4^ 




(2R) - (3. S-i/yfl^tui/ifu-fi-Jl) -2-t Ko4^i/7x~;U 
ra,»:4-Tiy-l- (B-T^yh'U v^>-2->r;l/y^/U) h'^^U-:^ 
> • 3 ^gg^^ffl I \ IIM 2 0 ©iS!ia- 2 ©IS 4 <h|o|«l®:^i*{CT^ 

'H-NMR (CDCl,, 5ppm) : 1. 2 0- 1. 5 2 (2 H, 
m). 1. 60-1. 86 (2 H, m). 2. 08-2. 22 (2 H. 
m), 2. 40-2. 82 (6H. m). 3. 07-3. 21 (IH. 
m) . 3. 4 1 (2H. s) . 3. 6 0-3. 8 0 ( 1 H. m) . 3. 8 4 
(IH. brs). 4. 40 (2H. b r s) . 6. 01 ( 1 H. d. J = 
8. IHz), 6. 36 (IH. d. J=8. 2Hz). 6. 66 ( 1 H. 
d. J = 8. 2Hz). 7. 2 8-7. 4 2 (4H. m) . 7. 43-7. 
50 (2H. m) 

{£^»t^FAB-MS (m/e. (C 23 H28 F2 N, O2 + H) ' tbX) : 
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4 3 1 

mmm4 1 

(2R) "N- n- (6-7$ y h'U v?>-2-^;l/y ^;|/) h'^Uv 
5 -2- (4. 4 -^7;l/;<-pv^o^:^ '>;!/) -2-hFD 



10 




(2R) - (4, -2-hKa + ->7x^ 

'H-NMR (CDCI3. <5ppin) : 1. 2 0-1. 9 7 (lOH. 
m). 1. 97-2. 22 (4H, m). 2. 44-2. 68 (IH. 

62-3. 80 (IH, m). 4. 42 (2H. brs). 6. 36 
(IH. d, J=8. 2Hz) . 6. 62 ( 1 H, d. J = 7. 9Hz). 
6. 67 (IH. d. J = 8. 2Hz) . 7. 2 4-7. 4 2 (4 H. 
m) . 7. 5 5-7. 6 2 (2H. m) 
25 ia5^j!?«|FAB-MS (m/e. (C«Hs, F^N^O^ + H) * t bt) : 
4 5 9 



^!te^]4 2 

(2R) -N- n- (6-7^ y b°'J v>-2--Y;l>'p<f-;l/) h'^'J 



30 >-4->f;l/1 -2- r (1 R) -3. Z-V'V J\^tui/ u^y=i-)V\ - 
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(2R) - (3. 3-i?7;U;fD>^D'^yf^;l/) -2- (4-7;U:l-a:7 

'H-NMR (CDCI3, 5ppm) : 1. 3 9 - 1. 5 5 {2H, 
m). 1. 70-2. 22 (10 H, m). 2. 73-2. 81 (2H, 
m), 3. 23-3. 36 (1 H. m). 3. 43 (2 H, s). 3. 
65-3. 77 (IH, m). 4. 43 (2H. brs). 6. 31 
(IH. d. J = 7. 6Hz) . 6. 37 ( 1 H. d. J=8. 2Hz), 
6. 67 (IH. d. J = 7. 4Hz), 7. 01-7. 08 (2H. 
m) . 7. 37 (IH. dd. J=7. 4, 8. 2Hz). 7. 51-7. 
5 8 (2H, m) 

i65)M^FAB-MS (m/e, (C H.^ F3 N, O2 + H) * t LT) : 
4 6 3 

mm I 

( 2R) - [ (IR) -3-;=f^V'>j^P^>^;l/1 -2-hKp4^'>-2 

Xmi. (2R. 5R) -2- (t-r^;l/) -5- r (1 R) -3-:t 
4v->j^o^>f-;W] -5-7x^/l/-l. 3->^;i-^v^>-4-;i->R 

(2R. 5R) - 2- (t-T'^yU) -5- r (IS) -S-yf^Viyj^ 
p^V^yUl -5-7 jL^ylz-l. 3-^^^V7 >-4-;^yg>^Bfe 
D. -{?— /<.y>'^ (S e e b a c h) [Tetrahedron^ 
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4 0^. 1 3 1 3-1 3 2 4H (1 9 8 4^) ] tcSt^T^^Lfc (2R. 
5R) -2- (t-y^;l.) -S-^x-yU-l. 3 - iy^Jf-y ^ y- 4 - 
I OmgOx h^h KD77y2 Om 1 -'N^-y-^ >S^h ijy 

28 5ing©-rh7t Kd77>1. 5 m 1 ^^S*Jn;i, i . smW. 

^■^>xw^m^^ji= 16/1-10/1) izxnmLmmit^m^H^' 

til 5 Omg. 2 5 imgm^mtbxm^o "til^'tlOiLW^mii 

Xfi 2 . (2R) - r (1 R) -3-;i-^y>.»p/>^>^;i.-| 
^'>-2-7x-;lxitB?g)^fifr 

(2R. 5R) -2~ (t-T'^yU) -5- [ (IR) -a-^j-^^v^/, 
n-^y^^U] -5-7i^;l.-l. 3-i;:f+V5>'-4-;t>6 Img© 
p< y -;i/3 ml 1 Nmiti- h 'J ^i; A7k^g?0[ 1 m 1 ^M^^ ^UK 

U Wa/l*m7ki«K-7 7>. >9ATl£iiLTM^l:^^4 8mg^•^i/:„ 

(2 R) - r (IS) -3 -;j-4V'>»D^>f-;i/1 -2-h Kp^£/- 
2-7.x-;PBfeH» 

(2R. 5R) -2- (t-yf^yl.) -5- [ (IS) -3-;r+V->^ 



#%««J3 

(2R) - r (IR) -3. a --:;7;U;i-a>»a/N;>^;i,i 
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Xmi. (2R. 5R) -2- (t-y^yl^) -5- r (1 R) -3. 3- 

'jy jiTtvyj^ a^>'^-Ji^^ -5-7x— 3-':>^^v5y-4- 

5 (2R. 5R) -2- (t -5- [ (1 R) -3-:4-+V>^'P 

^>^J]y] -5-7 x-;!/- 1 . 3-^^+V^>-4 -^>2 5 6mg© 
^raD.+>H/A3ml ^^«{C*:?ftTH7.y'(bi?J^5^>'l/Ti yiSMO. 3 4ml 

m:^^^>/mst^^ji'=2o/\) Kxm^b^mit^^i i smg^ 

JM2. (2R) - r (IR) -3. S-i^yjl-tai^^u^y^Jl] - 
2-b Ka^->-2-7x->'l^Mg)^fi£ 
16 (2R. 5R) -2- (t-7'f^;W) -5- [ (IR) -3. 3-v?7;l/?i- 

n-/^D/^>^;i/3 -5-7i-;u-l. 3 -i^;t+v^ ^-4 -^T^^^-ffl 
I \ 1 1@ 2 i i5l^©:^SlCT^@l^b^1?9^SIS bfio 

20 (2R) - [ (IS) "3. -2-hKP 

(2 R. 5 R) -2- (t -7'^;U) - 5- [ (IS) -3-;f+Vv^ 
a^>^;l/] -5-7x^;l/-l. 3-v^4y-^>-4-:r>'$:fflC\ # 

(2R) - r (1 S) -3-b Kp^'>^» p^>f-;l/1 -2-b Ka4^ 
-/-2-7x-;Um 

X@l. (2R. 5R) - 2- (t-7^;l/) -5- f (IS) -3-bK 
30 p4-->>^ o^yf-^Wl -~5-7x.::^;l/- 1 ■ 3 -i/yf^V 7 >- 4 > 
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(2R. 5R) -2- (t--7'^;U) -5- [ (1 s) -a-^j-^yi^/, 
D-^>^;P] -5-7x-;l/-l. 3-i;^^:fV5>-4-;t>l 69mg 

ra2. _C2R) ~ r (1 S) -3-h K*p4>'>->a^>^;t/1 ~2~h 
Kp ^ >>- 2 - 7 X ~;l/ftB^CD^Bfe 

(2R. 5R) -2- (t--r^;l.) -5- [ (1 S) -3-h Ko + -> 

i\ 1 xg2 mmo:>-:)im\zx^mt^^i^^ uz, 

(2R) - r (1 R) ~3-t Kp4^>>>»p/v;>^;u1 -2-H Kn^ 
^-2-7x-;l/KB» 

(2R, 5R) -2- (t-r^;!.) -5- [ ( 1 R) -3-.;j.i|.y 

(2R) - r (IS) "3-7>>W;j-P'>-»pA^>5^;pi -2-b Kp^v- 
2-7x-;l/ifei» 

(2R) - [ (1 S) -3-t Yu^i/i/i/aKyi-jl] -2-t Kp+ 
i/- 2 -7 x^;pg^Bf*fflt\ #^f?ij3 <i:f3l^©:^!i(CT^jS'ft^^^SJ!ii 

(2R) - r (1 R) ~3-7;l^;t-p-><»p/>^>^;i,i Ka^>>- 
2-7x^;Uftgfr 
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(2 R) - [ ( 1 R) -3-t KD^i/->^'u/<>^;l/] -2-t Ko^ 

•7 X ~ ;u ^ U jf- ^ •> -'USJx ^ ;i/23. 5 g07- V y t V'ti-y y > 

f-;l/=3 0/l~2 0/l) (CTiitSJts 2-i/^DA^>f-;b-2-b Kd 
^v-E-^x^^H^gfJ^^^/H 1 g^f#/Co Ctl^y i5'y-yl'4 0ml 
?§j5¥L, ^MlCT4N7KK^b:^^U'5A«^«2 0ml^^JD;ix |iJz^(CT2 
Kl^ai}^ L 5 0 'CKX 1 KlfFBim^ L/::o > ^ ->'U*MJBE®*'^7KS^ 4 N 

m'mMm-? -> at^s uz^ rg^^Mffia* urn ti^cSM* 



##I»J 1 0 
(2R) - r (1 R) -3. 


3-i^7>'U;i-u-/^D'H>^;i/] -2 


-t Ka 


TSl. (2R. 5R) - 


■2- (t-y^;l/) -5- r (IS. 


2 R. 


SR. 6S. 7R) -3- 


;J-+V hU v'i'D rs. 2. 1. 0*- 


•1 -r-y 




-5-7aJ::.;l/-l. 3 - i^;*"* V ^ :/ 





(2R, 5R) -2- Ct-y^;U) -5-7x-^;t/- 1. 3-i^;i-^V^ 
>-4->J-:/3 2g©xh5b Kp75>1. 1 1 f§?fir{C-7 8*CTy 
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mmWLtz'^ (1 S. 2R. 6 S. 7R) - h 'j i/i>D [5. 2. 1. 
O'-'] 8-i>j:.y- 3-ty2 3. 4g©T-h5tKo7^ 

> 3 0 0 m 1 miik^UQ:t. Wi^l. 5 ^m^W Ltc^ 5*E:^S^ilFStx^;Hc 

Xm2. (2R. 5R) -2- (t-7^5^;l/) - 5- f (IS) -4-^4^ 
7-2-->^P^>rJ^>>l/l -5-7x^;l/-l. 3--:;;^^v-7>-4- 

Xgl-Cl#/; (2R. 5R) -2- (t-y^;l^) -5- [ (1 S. 2 R. 
5R. 6 S, 7 R) -3-^47-8- h »J i/^^D [5. 2. 1. 0*^] 

:J'-8-xy-5-'r;U] -5-7x-;l/-l. 3-v>;i-4V7>- 
4-;t>'2 5. 6g<Dl. 2-£;^DD'<>-t'>3 5 0nilj§iK?rM^^ffi 

XS3. (2R. 5R) -2- (t-7-?^;b) -5- f ( 1 R) -3-^4 

Xg2-C||/c (2R. 5R) -2- (t-T'^/l/) - 5- [ (IS) -4- 
:t+7-2-i/^D^yrJ::;U] -5-7i~;V-l. 3 -i>;f+7-7 >- 
4~:;j->'l 9. 1 g©B^Bexf-;l/7 0 0ml ?§flJ[{C 1 0 J^'J' 
2. 0 e^Ua^. 7k^3?BB5lT^a. «E<CT2i^P51t#Lfc» 

it^mi 4 g^6fe®<*,i:fC^|fe„ 

XS4. ( 2R) - [ (1 R) -3. 3-i^7;i/>fp>>^p^V1^;l/1 - 
2-b KP4=-v/~2-7x-;P5lPSgO^)$ 

Xg3T''#/c (2R. 5R) -2- (t-y^JV) -5- [ ( 1 R) -3- 
;i-+7->^'P^>^;l/] -5-7x— /Iz-l. 3--:^;l-47^ >-4--;f > 
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1 

(2R) - (3. 3-i>yjUtaiy^v^>'f-Jl) -2- (4-yjV^X2y 
(R) -4-7;b3i-DTyx;UK^ffll\ #^«»jlXglSO*#%«»]3,»:I^ 

m^m 1 2 

(2R) - (3. 3-^7;l/^Pv^n7'f-;U) -2 -fc Kp4^->-2 -7 
I@ 1 . (2R. 5R) - 2- (t-y^;U) -5- (3~K>>>J\^^^ 

XS2. (2R. 5R) -2- (t-y^;U) -5- (3 -^y •:^;U;t4^'> 
'>»pyf-;U) -5-7x-;U-l. 3-^^:j-4^7 7>-4-^>g)^5fe 
Xigl-C?»/t (2R. 5R) -2- (t-7-f-;U) -5- (3-KyiPJl:t 
^=y-l-tyv^>">i^^y^Jl) -5-7x->'I/- 1 . 3-i^5i-+V-5 
>-4 -5j->'2. 8 2 gO^'PPJ^yPAS Om 1 f§fg(C*?ftT4 - 

75yh-'j>j>'2. 6 g^mK.mw^x mmmwLtzo mmz;^^ji^^ 

pp/U;4-+->b- h 1ml '^tox.5J'mPem#U/Co 5^£;?s^^'pp* 

«i^:v/u*y;u^3 Aftiibfco a^^^©^§i«^«E®*b^i^nA:^^6© h 

^bx>8 Oml f§iS{r^aic:T2. 2* -7'/t'X ('T V7'f^P- h U ^1/) 
5 6mgR{/*«<bhU-n-7'^;l/XX2. 3ml*to;i, 1 1 OtJCT 

4 nmmm»w vtz^ mm'^ms.^^ t^'htitzmm^ i/VijYA^ijyL.i^ 

a-7hir=,y^~ (M§S^«^ : ^+-9->/l^^x^;p= 8/1 ) IzxmWl 
b> ^mit^m 1.82 g^74^^^«<i: b-Cii/;:„ 
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^^3. (2R. 5R) -2~ (t--y^;U) -5- -:t^v py' 

Xg2T'f#/c (2R. 5R) -2- {t-^5^;l.) -5- ( 3 
^^yiy^vfi-jV) -5-7x-;b-l. 3->>;i-4-V^>-4-;i->l. 
8 2 s<^^^J-)\^A 0ml ?§?^(:7k^jk'«7 i?«t;A-|^fg4 3 Omg^ftJ 

7 ^' K 0 . 6 3ml ^m^X 5 ^^PalSJ^ 7 8 TjmT |h| 

SfiT 1 5 ^mm^ uz. Kft^mz-^K h y x^^yur ^ > o . 5 m i ;^sd 

: >'/i^Kx^;l.= 8 / 1 ) {CTffiSS! mMit^m 1 . 3 6 g 

^^4. (2R) - ( 3. 3->?7^t/;ro>>>»pr^;P) -2-hKo4^ 
Xg3T?»7t (2R. 5R) -2- (t--/f-yU) -5- (3-;t+V>'^ 

1 3 

(2R) - ( 4. 4--;?7;i/:to^»o/Vv^v/;U) - 2 - h Kp4^->-2 - 

Xmi, C2R. 5R) -2- (t-y^yW) -5- n. 4 - 

fc^p [4. 51 -r^^-S-^;! /) -5-7^-;u-i. -•:;?;j-4^v^ >~ 

4-^>(Z)^Bi^ 

1. 4-i?^+-y-8-:t+7XeD [4. 5] r:^>^m\mmi2 
XM2. (2R. 5R) - 2- (t-^^vb) -5- M-^i^v.>^oyv 
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»>;U) -5-7x^;l/-l. 3-v?7t-4^V5>-4-;i-yg)^B)c 
Xmi-Cnti (2R. 5R) -2- (t-yf-;U) -5- (1. 4-v?5f+ 
-9-Xt'a [4. 5] y'ii-S-^JV) -5-7i->l/-l. 3-v>7}-4V7 
>-4 -^fyS 3mg<D7-t K>4ml7K0. 4ml M^lC^SI'Tp- h 

XgS. (2R) - (4. i-i^yjl^ui/^v^^i/J]/) 

Xg2-Cli/c (2R. 5R) -2- (t-7'5^;l/) -5- (4-5r+V>^ 

D'\^>';u) -5-7x^;i/-i. 3-->;t+v^>-4-^y^fflt\ ^ 

1 4 

(2R) - r (IR) -3. 3-i/yn/:tai/^u^>^Jll ~2-bKP 
:^^'>-2-7x^yl^l? 

Xgl. (2R. 5R) -2- (t-75";U) -5 - \ (IR) - 3-tiK 
4-^>g>^fi£ 

(2 R, 5R) -2- (t-75^;l/) -5- [ ( 1 R) -3-;j-^V-/^a 
-S-^x--*!/- 1. 3->^;i-+v5>-4-:t>4 6mg®b° 

Xg2. ( 2R. 5R) -2- (t-T'f-;^) -5- f ( 1 R) -3. 3- 

■:^7yu;t-p->^p^>^/V) -5-7xJi;i/- 1 . 3--:;^;j-^v^ >-4 - 

E37-7jt^'t'^- hpy-C/A2 Omg0 7 0%7-ytt^-fc°U x^O. 
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5m nS^?S{::?K/^T (2R. 5R) - 2- (t-y^jl) - 5- 
[ (1 R) -3-h KP + ->-r 5y i/^D^y^yp] -5-7x^/l/-l. 
3- v;f + 7 5>-4-7t->3 4ingfDv^^aa;<^>0. 5m 1 jgjS^iD 

(2R) - r (IR) - (3. 3-->yjUifa^'yC^a^y^ji-\ _ 
2-b Ka4^- >-2-:yx-y|/BtB»(;)i% f|fr 

(2R. 5R) -2- (t~y^>l/) -5- [ (IR) -3. 3-i^7;l/;t 
oi^^D^>^yU) -5-7x^;l/-l. 3-'j>t^y3>- 4-7t->^m 
t\ #%«»llXg2<h|gif©:^^{CT^jt^t»'&S!liiL/i„ 
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( 1 ) [ I ] 



Ar o . — ^ 
HO-j— H-X— ( N-r2 [I] 

filM^*<7 $ n-C I ck I ^mf^Wl 3 - 6 <@fD r> D 7 

T ck I >j^fiife 5-15 m<Dmxii.7^mu<Dmmmtii^m&. 7 ^ 

i¥*>bSl^ti'5 1 ~2ffi0'\-rDl^^^wr6^xn7y-;u7;i/+;uS^ 
L< (i'^rD7 ';--'i'7yby^.'US mryJV^JV^. 7 ij -;l/7;l'y-/U 
'VXD 7 'J ->'l'7;U+;l/g®LLP^-rP7 'J -;l/7;'Uy— >'^S03§±0^i 

it® i'-3{i©7)<*ISi^{im7>'i'+>'US. h^jyjvtv/tfi^m. v7 J 

Sx TKSeS, -hoS. filR7>'U:3 + v/7^>;l/:i{j:^;l/S, 'Nnyvli^, fiSi 
7;l'3 + i/S> 7^ ySXIifi«7;U4^;U7i yST'Sfii^tlTl^TfeJ: 

(2) Ar*<{£ia7^U+;US. h U 7>>l/:tDy •>7ySx TKSfSx 

-bDii, ei!»7>»U3 + ->^/U'f:->'l/S. ^^'D^yjll^, fiiil7>'Urj4^>' 
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( 3 ) R ' ti^Mo 1 - 4 m<07^mm=fi)<y <y ^^i^i^-eggi $ nrt ^ $ j^^ 

IJf 3 ~ 6 <®© •> ^ o T;l/+;Ug-e**lt*J| 1 E^Cit^^Xli-eoHW 

(4) R't^i^^xD-f^fiM, 'y^a^i^^jv^^ ^^p^+^/yUg, 2- 
7;P;i-Dv/i'Dr^;PS, 3 -7>H/;i-Dj/^ D-/f-^l/S, 2. a-v^^;!/^ 
D>':?p7'^;bS, 3. 3~i;>7;l/:to>^py^;i.S. 2-7yU;4-Di/^ 
P-^yf-^l/S. 3-7yl/;j-pi/i?D^>f-;ug, 2, 2 - •^7;i.;j-p v^^ d 
^>^Jl^m. 3. 3~-:?7;U;fa'>r>D^>'f-;uS, 2. 2, 3. 3-xh 
^7;i/;j-p>'i>o^y^;l/S, 3. 3. 4, 4 -5^ h^7/U;4-Pi/^P'N?> 
f-;i^g, 2-7;i/;fPi/^P'\4^-WPS, 3-7;l/;fP'>^D'v+i/yl/S> 
4-7yl';tP>'i;'P'S+>;l/S, 2. 2-i?7>»U>J-pi/^p^4^>;|/S. 
3. 3-v?7;l/;tDi/^rDA,4^-/yi/SX{i4. 4-"i?7;i/;tD p/x4^>. 

(5) R'*<2-7/l/:tP>'^P7'^;l/S^ 3-7;b:tP>'^'P7'f-;WS> 
2. 2'-i^yjU:t^i^i^a-f^;um. 3, 3 - •P7;l/^ p ^ p 7^;l/S. 
2-7/U;j-p->^p/<>^;l/S, 3-7;l/;tP>^p'^y^yl/g, 2. 2- 
i?7;U^Pi^r^p^>^;l/SH 3, 3->'7;U:tPi/^'p^>^;i/S, 2. 
2. 3. 3-7^ h^7;i/jrp>r7p^>^;ps, 3. 3, 4, 4_5Lf,5-7 
;i/;rp>/i>D^>^;US, 2-7/l/:tPi/^D'\+i';l'SN 3-7;l/;fPi/ 
^'p/N^^i/yUS^ 4-7/l/:tP'>^P'\:^i/;l/Sx 2, 2-i^7;U;j-p>/^' 

p i/i^ p^+ v/^wsT^^sm*]® 1 ia«i©<i:^tiXtt-e®ii:^&^icrF§$n 

(6) X*<NHT'*5|»5jcII 1 ie«gO{t^«li-e©^W{Ci^^$tl-5 5 
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<cy;£oT#M^^?^l?)tU R\ R"'SafR'*<|pl-^b<;ifflP^iO^ -^rn 

L<{S>'i'PT;W^-;l/S«:^'r*\ |lt(,MiR'»tR''XliR''<!:R'{i. 
^'n-m IZfS. o TJ^lHSft 3 - 8 ®0 •/ ^' n T/l'+v'l/SXii n T 

I 5-15 t < <i^^i!6fet^©T 7;u^->'P«> 

T t ^ J: I- > •> ^ n T v'l' y ->'l'T /U^yPS^ b < Ji •> ^ a T -;l/T ^l/'ir 
— >>i> DT;^+>'^T;^^->'^*X{iv^'DT;l"y^;^T;^4-;^ST' 
(9) R'*<Ov>;i/S. 7^4^5^;l'S^ 7i^;i/7°D fyi/S. ^x^yUT" 
p/^-;l/S, 2 - t° U i^^M ^v'l'Sx 2- t°U •^^U-J^^^I'S. 2-t°'ji>>'l/ 
T'ofyUS. 3-t'U >;M^>'l'S. 4-h'U v^M^^l^S. 2-^7^^ 

^^l/S. 2 -^xx;l/> 3 -^xxyu^ ^;l/S, 1 $ 

y;Mf-;uS. 2-^ i^'/U^Mf-yi/S. 4-'i' = ^''yjyuyf-yVS, 3 
- t*5'/U>'M^>'l/Sx 4 - tr^VU;M^;I/Sx 2 -7'J;l//f-;l/S, 3 
-7 U>'U/^>'l'S. 2-t°DU;wy^>'l'Sx 3-fD'j;Up<5^;PS, 2-h° 
t; ^ i^x;!/^ ^yPSx 4 - k' 'J $ v^-;!/^^ 5 - t° U ^ i>x;i// 

5^;PSx 2-+-i?yM^-'l/S> 2-^>7^x-;w^f-;US35:ii2-'l'> 
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:^^^^^^lii5la7;^+;^S^ h U 7;i/:ta •>7y S> 7KS?S> - 

ySXISM7;l'+;l'7$yST'a«l$nTl^TfeJ:t>o ) T*^^* 

^ 1 mm<Dit^mxiii<Dm^mzm^tir> ?>^o 



(1 1) 


-Jftit [I] "r^$tiS<f:^%A<, 




(2R) 


-N- [1- (4-^f-;i/-3-'^>-r^;l/) b'^^'Ji^y- 


•4— r 


/b] -2 


- [ (IR) ~3, 3-i?7>1/:j-n v/^'a^>f-;l/] -2- 


t Ko 


+ >-2 


-7i^;l/7-b b7 ^ K> 




(2R) 


-N- [I - i4~/i-jV-3-^>7-^JV) 




;U] -2 


- [ (1 S) -3, 3-v>77U;t-o>'i'D^>-5^;u] -2- 


h Ka 


+ '>-2 


-7iJ^;l/7-fe h7i K. 




(2R) 


-N- [1- i4-/f-;V-3—^>7-^jV) t'^yi?>-. 


4-^ 


;u] -2 


- C (IS, 3S) -3-7;i/;J-n->^ra^>^;U] -2- 


t Kn 


4^-/- 2 


-7 j:-;l/7-b h7^ Ks 




(2R) 


-N- Cl- (4-^f-;l/-3-^>x— hr^'Jv?^- 




-2 


- [ (1 S. 3R) -3-yjl^:tui/i/U'^y^jl] -2- 


t Kd 




-7xCL;|/7-tr h7 ^ K> 




(2R) 


-N- [1- (4->f-;W-3-^>x^;l/) 




yuj -2 


-[(IR. 3 S) -3-7/U;i-p>^'o^>^;l/] -2- 


t Kd 


+ >'-2 


-7i-;i/7-fe f>7 5 b\ 
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(2R) -N- [1- (4-y^;l/-3-^>x->'l^) If^U i^>-4— f 
_2- [ ( 1 R. 3 R) -3-7;l/;tD'>^D'^>f';l'] -2-t Kd 

N_ [1_ [ (3Z) -4- hU7;W;fpyf-;l/-3--^>x-;l'] f'^U 

N- [1- C (3Z) -4-7;U4-D>^^>'l'-3-'^>-r-;l/] t°^U>^ 
>_4_>f;^] -2-vi^o'<yf-JU-2-h Kd+'>~2-7x— ;l/7-b 

N- [1- [ (3E) -4-7;l/7i-a;'^;l/-3-^>x-yl'3 f'^Uv^ 
>-4-'f;Uj -2-->^'D^>^;W-2-t KD + i^-2-7x^;l'T-tr 

(2R) -N- (1 -i/^'D^7'f-;l/>^;ue'^'; i^>-4 -2- 
[(IR) -3. 3-iyyjVtvi^i^XJ^>^J\/] -2-hh'D^x-2- 
7x-;UT-bh7^ h\ 

(2R) -N- [1- [(3E) - 4-yJi^:ti^/^JV-3-^>T::.Jl'\ 
h'^^U i/>'-A-4il} -2- ■[ (1 R) -3. 3-v^7;l/;tD>'i?D'>i> 
f-;U] -2-t KD + v'-2-7x-;l'7-tr hT^ h\ 

(2R) -N- [1- (6 ->^;l/t°'j 2 --fyU/^yP) f'^'Ji^ 

>-4->r;i/] -2- [ (1 R) - 3. 3- i>7;i/^0'>^'P^>^;l'] - 
2-t Ko + ->-2-7x^yl'7-b h7 ^ h\ 

(2R) -N- [1- (3-5"j:-;u>5^;W f'^'J v^^- 4 --f - 
2- [ (IR) -3. 3-v7;l/;l-o->^D'>^>^;i/] -2-tKD+->- 
2-7x-/U7-b h7i 

(2R) -N- [1- (3-7'J;M^;l') l^'^y i?>-4— fyl/] -2- 
[ ( 1 R) -3. 3-i>7;l/:tP>^'0'>^>f^;U] -2-t Kd + >-2- 
7x— ;U7-b hr i h\ 

(2R) -N- [1- (2-7'j;U^^;l/) f^'J v^>'-4-'f>'l/] -2- 

[ ( 1 R) -3. 3 - •:>7;^7^oi/^D'<>^;^] -2-t Fd+>-2- 
7x->'I/7-fe h7^ h\ 
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(2R) -N- [1- (2-h*»j iJyi'y^;!/) t'^'J i^>-4->r;w] - 
2- [ (1 R) -3, 3-v^7;l/;tDi/i?D'<vf-;l/] -2-hKa + ->- 

(2R) -N- [1- (3~> h^^v'^^^v'^i') i^^y i;>-4-— r;i/3 - 

2- [ (IR) -3, 3-i^7;^5^D^/^a^>f^;^] _2-bKa^->- 
2-7x^yl/T-t Kx 

(2R) -N- (1 -^>>';i/h''^';-^>-4--<;i/) -2- [ (IR) - 
3. 3-i>yjV7i-oiyi^a^>'J-jl^] - 2 - 1 Ka+ 2 -7 x-;l/7-tr 

(2R) -N- [1- ( 3 -7;U;i-D^> f'^i'j i^^- 4 --f ;U} - 
2- [ (IR) -3. 3-':?7;l/:toi/i'o/^>^;U] -2-hKD+i/- 
2~7x-;l/T-bhTi K. 

(2R) -N- [1- O-^ua^^i^jV) t'^^U v?^-4-'f -/b] - 
2- [ (1 R) -3. 3-'i^yjl:ta>^v^>i-jV] -2-t Kn+i^- 
2-7x^/l/T"bhT$ Ks 

(2R) -N- [1- (2 t'^ >- 4 --f ;V] - 
2- [ (1 R) -3. S-iyyjltai^^a^y^jV] -2-h Ka + i/- 
2-7x-;i/T-fe hTi Kx 

(2R) -N- [1- y f'J v>-2-'f f^u-:? 

-2- [ (IR) -3. 3-i?7/l/;tDv'^'a^:/^;l/] - 
2-h Ka^->-2-7x^;l/T-trh7 = 

{2R) -N- [1- (6-7 = y-4-y h + i/fU i^>-2— r;l/^^ 
Jl) tf'^V •^>-4— r;H -2- [ (IR) -3. 3-'Jyjl:taiyi;u 
-2-h Ko + ->-2-7x-;l/7-b h7 ^ h\ 

(2R) -N- [1- (3-75 y-S-y^^U^Vi^;!/) tf^iJ-:;>- 
A-^Jl] -2- C (IR) -3, 3->?7;l/;i-ov/^'p^yf^;H -2- 
h KP^i/-2-7x->'U7-h h7$ h% 

(2R) -N- [1- {3~riJOi^J\^) h'^'J i^>-4--r-'H - 
2- [ (IR) -3, 3-'yyji'tU'>i^a^y^jU] -?.-hKP+'>- 
2-7x->'l/7-bh7^ Kx 
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(2R) -N- [1- {2-riy'Oi^J\^) \f^^) '^>-4-^Jl] - 
2- [ (IR) -3. 3-i>yjl:iravi7a^y^Jl] + 

[i_ (4-7^y^>v;l/) h:'^ 'J V? 4 ->f ;H - 2- 
[(IR) -3. 3-i>yjV7tO'>ifv^y=f-JU] -2-bKD + i/-2- 

(2R) -N- [1- (4-T$y-3-;< h + ^Ai>i>;i,) e^ij.:5>~ 
4_^;U] -2- [ (IR) -3, 3-'JyjUtai/{fa^>=f-Jl] -2- 
t KD^^i/-2-7x^7l'T-lr hr^ Kx 

(2R) -N- [1- (3. 5-i?T W^>v^;W) U 4 -I' 

;^] _2- [ (1 R) -3. 3-v^7;I//J-D>^?D'^>^.>l/] -2-hKa 
^y- 2 -7 x^;UT-t hT ^ h\ 

(2R) -N- [1- (5-^f-;U7^>- 2--f;l/^f-;u) h'^^^U v^- 
4_^;p] _2- [ (1 R) -3. 3-v>7;l/^D->^'D'^>5^;P] -2- 
t KD4^i/-2-7x-;l/T-t h\ 

(2R) -N- [1- (3-;/^>»l/'<>v?;l') tf'^U 4 --f ^W] - 

2- [ (IR) -3. 3-v^7;UJi-Dv/^D^>f^;l/] -2-tKa + S/- 
2 -7 x-;UT -ir hT$ h\ 

{2R) -N- [1- e^'j ':^>-4->r;i/] - 

2- [ (1 R) -3, 3 - 'Jy Jl:i-o i/ ^ a^y^jV] -2-t Kd + ^- 
2-7 x-yU7-b hTi Fx 

(2R) -N- [1- (3-T^y-5-^ h4^i/^yv?;U) f^'Ji^V- 
4_^;l,] -2- [ (IR) -3, 3-i?7;l/;*-Di/^D/<>^;l'] -2- 
t KD+i/-2-7x-;l/T-i?h7^ Fx 

(2R) -N- [1- (A-7 i J-3-yj\^:ta'^y'JM t'^'Ji^V- 
-2- [ (IR) -3, 3-i?7;P;tPi/^'n^>f";l/] -2- 
t FD4^'>-2-7x-;l/T-b h7i Fx 

(2R) -N- [1- (6-7i y-4-^^;i/e'; v^>-2-'Y;u) 

ij i^>-4 --f;i/] -2- [ (I R) -3, 3-i>^7;b^P>^'D^>f- 

;U3 -2-t: Fo^->-2-7x-;l/7-b h7^ Fx 
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(2R) -N- [1- y-4-7/^;*-D^>-/;b) 

-2- [ (1 R) -3. 3-i>7j\.tiDiyifa-<>^jU] -2- 

(2R) -N- [1- i5-Tiy-2-yjltv-<>i^jU) 

-2- [ (IR) -3. 3-x7;^;tP•>^5'p/^?>f-;^] -2- 
h KD + i/-2-7x-;l/T-i?hT$ h\ 

(2R) -N- [1- (2~TW-4-^DDf';i>>-6-^'yMf- 
f^U£»-4-^;U]-2-[(lR)-3. 3-i;7.U;tD:.^a 
~2-t KP+i/-2-7x^;U7-feh7= K. 
(2R) -N- [1- (3-T5y-5-^pp-<>-:;yt.) b'-;Ui>>~ 
4-^;U] ^2- [ (1 R) -3, 3-i>7>rU^pi/^D-^>^;l.] -2- 
t Kp + x-2-7iJ:i;l/7-tr hT-$ h\ 

(2R) -N-- [1- (4-7^y-3. 5-i^y,V7i-u^>i^jl) t'-^'J 
i^>-4-^;U] -2- [ (IR) -3, 3~i?yjl^vn>:;^^:yi- 
J^] -2-t KP4->'-2-7x-;UT-trhT^ 

(2R) -N- [1- K>X^5^>/-;U-5--i';Mf^;l.) h'^ U 
>-4-^';P] -2- [ (IR) -3. 3-^7;U;fD>^p-<>^yi.] - 
2-t Kp+'>-2-7x^;l/7-tr hT5 

(2R) -N- n- (6-7^ y h'l; v>-2-^;Mf-;U) if^,) if 
>-4-^;U] -2- (3. 3— :>7yl.;tP>'iJ'py^yU) -2-hKp + 
•>-2-7x-;l/7-t h7^ K> 

(2R) -N- [1- (6-7^ye'J>;>'-2-^;Uy5^;i.) t-/>; U 
>-4-^;l.] -2- (4. 4->f7>H.;j-pi>^D^+i/;U) -2-tKP 
#->-2-7x-7U74rh7^ KXJi 

(2R) -N- [1- (6-75ye-;e^>-2-^;Uy^;i.) t'K^)i^ 
>-4-^;H -2- [ (IR) -3. 3-->7;l.;j-ni.^n-<>^;H - 
2- (4-7;l.;tP7x^;l.) _2-hKp + i/T-t?h7^ K"C*S^3)cIM 

(12) -iss: [I] -c^$n^{[:^%;(;<, 

(2R) -N- [1- i6-/^Jl^\fVi>>-2-^jl^/^j],) 
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>-4-^;H _2- [ (1 R) - 3, 3 ->'7;l':^-n:/^n'^>'^;U] - 
2-t KD^i/-2-7x^;PT-l?hT X K\ 

{2R) -N- [1- (3-f-i^;l/^ 'j i;^ >- 4 --f - 

2- [ (IR) -3, 3~V'yjVyira>i7u^>^jl] - 2-tKD+->- 
5 2-7x^/U74? h7 ^ Kx 

(2R) -N- [1- (3-7 U;Mf-;l/) f^>j v >- 4 --T ^l'] -2- 
[(IR) -3, 3--:?7;l/;i-Dv/^a'>i>^;U] -2-tKo+^-2- 
7x--'PT-lr hT^ K. 

(2R) -N- [1- (2-7U-»Mf-;l/) f'<Ui^>-4-'f>>U] -2- 
10 [(lR)-3, 3--:^7;U;i-D->^n^>f-;l/] -2-h Kd + ->-2- 

7x-yl/T-t hTi h\ 
(2R) -N- [1- i2-\iV i^JV/^J\y) \^^^) 4 JV^ - 

2- [ (1 R) -3, 3-iy7J\/:toiyi7U^>f-JV] -2-h Kd + v'- 
2-7x^;l/T-l? hT ^ h\ 
15 (2R) -N- [1- (3-y h*i/^>i>;U) h*^y v?>-4->r;l'] - 

2- [ { 1 R) -3. 3-i^7;l';i-Di/^o'^>f-;l/] -2-b Kn + i/- 
2-7x-yl'T-t hT I Kx 

(2R) -N- (l-<i^i^;Uf^»Ji^>-4-'l';l/) -2- C (IR) - 
3. 3-v7;U5t-Di/^'D^>^;l/] -2-t Ko^r->-2-7xJ::>'UT-tr 
20 h T ^ h\ 

(2R) -N- [1- {3-yjV^aKyi>j\,) t'^ >J >- 4 --fyP] - 
2- [ (IR) -3. 3--^yjl^uy^a^>i-jU'] -2-tKD + >'- 
2-7x-;l/T-t? vri K> 

(2R) -N- [1- i3-i^ auKyi^jU) f '^U 4 — T^U] - 
25 2- [ (IR) -3, 3-i?7;V:tav/i'D'<>^;l<'] + 
2-7x~;l/T-t hr ? K. 

(2R) -N- [1- iZ-'f-J.-Jly/^/l) e^'j i^>-4--r;w] - 
2- [ (IR) -3. 3--yyjl:^ai/^a^>^Jl^ -Z-tV^^y- 
2-7x-;l/T-tr h\ 
30 (2R) -N- [1- (6-T ^ y t°'J v^>-2--i';l/>^;i/) iiKV -y 
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>-4-^Jl] -2- [ (IR) -3. 3-i>7/ltU'>ifuK>^j]y] - 

(2R) -N- [1- (6-7^ h4->f'Ji;>-2-'T;Mf- 
JU) ii-<>}'y>-4'-^JV] -2- [{IR) -3, 3--i?y;l^aiy^u 
-<>^Jl] -2-t KD+i/-2-7x-yPT-bh75 h\ 

(2R) -N- [1- (3-T i y-S-Z^jV^i^i^j],) 
4->l';l/] -2- [ (IR) -3, 3-v?7;l/;i-D>i>p^>f^;U] -2- 
bKD + i/-2-7jL-;l/7-lrh7i h\ 

(2R) -N- [1- (3-7^ y^>>JyU) t'^'J y~ 4 ~ ^ ju] - 
2- [ (IR) -3, 3-x7^l';tDi'^ p/^>f-/i.] -2-tKP + ->- 
2-7x-;l/7th7 5 K, 

(2R) -N- [1- (2-7W<>i>;U) fc-^y •;>-4-'f;i/] - 
2- [ (IR) -3, 3-v7;l'^D>'^'D'^>^y|/] -2-tKP + v'- 
2-7x->»l/7-l?h7 ; Ks 

N- [1- (4 -7 ^ >'^>i?;i/) t'^m^ >- 4-^ ;i] -2- 
[ ( 1 R) -3. 3--:?7;l';i-p-/^'D'^>f-yu] -2-t Kp + >'-2- 
7x— yl/7-tr h7 ^ F\ 

(2R) -N- [1- (4-7^y-3-y h + >"^>-^/W e^'Ji>>- 
4-^jV] -2- [ (IR) -3. 3-i?7yl/;i-pv^D^>f-;l/] -2- 
h KD + i/-2 -7 x^;l/7-tr h7^ K. 

(2R) -N- [1- (3. 5-i>riJKyi^jl) t'^^) ■>>-4-^ 
iU] -2- [ (IR) -3. 3-i^yjVtoi^i^v^>^/ly] _2-tKP 
+ >'-2-7x-;U7-trh7 ^ h\ 

(2R) -N- [1- (5->f-;l/75>-2--r;t/yf-;U) h'^'J-^^- 
4->f;l/] -2- [ (IR) -3. 3-i>yjltuiy^n^>^jl] -2- 
h Ka4^->-2-7x-;U7-b h7 ? h\ 

(2R) -N- [1- (3-/^j\^^>-JjU) b'^U i^^-4->r;i/} - 
2- [ (1 R) -3. 3-i>7;l/;^-pi/^D/^>^;u] -2-b Kn + i/- 
2-7x-;l'7-th7$ K. 

(2R) -N- [1- (4-p< h+i/A^viJ^U) t'^i; j;>_4_^yi,] _ 
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2- [ (IR) -3. S-i^^/l/^i-Di/^D^y^/U] -2-tKP*'>- 

(2R) -N- [1- (3-Ti h"^'J v>- 

4 -2- [ (1 R) -3, 3->>7;i';i-o->irD^>'f-;l/] -2- 

k Ko + ->-2-7i::^;UT-t? h7i Kx 

(2R) -N- [1- (4-7i y-3-7;l/;i-oA;>i>;u) b'^^Uv^^- 
4-'f;l/] -2- [ (IR) -3. 3-vJ7;l/7j-Di/^D'^y^;l/] -2- 
t Ko + i>- 2-7 x-;UT 4? hr 5 h\ 

(2R) -N- [1- (6-7i y-4-^^;l/tfU v>>-2->r;i/) 

:;y_4_>f;i,] _2- [ (1 R) -3, 3 - i^y \J > if a^>=f- 
M -2-t Ka:^^->-2-7x->'U7-tr h7 i K> 

(2R) -N- [1- (3-T lJ-A-yjU7i-r3Kyi>jV) t:^Ui?>- 
4-^;l/] -2- [ (IR) -3, 3->J7;l';i-D->^D'^>5^;H -2- 

(2R) -N- [1- i5-7iy-2-yj]/tv^>-J/\/) hT'^CUvV- 
-2- [ (IR) -3. 3-i>7;l/;rD->^'D'^>f-;i/] -2- 
t Ko + v"-2-7 x->»U7-b h7 5 h\ 

(2R) -N- [1- (2-7i y-4-^'na fU •:?>-6-'f;l/^^ 
;l/) e^Ui?>-4— f;U] -2- [ (IR) -3. 3 - v7;l/;J-o i/^ d 
^yf-;H -2-b Kn^>-2-7i-;l/7-tr h7 ^ K> 

(2R) -N- [1- (3-7 i J-o-^ uv^>iy)l) t'^')'Jy- 
A-^)V] -2- C (IR) -3. 3-v7;i/:tu>>^'p'<>5^;P] -2- 
t KD + :/-2-7x->'l/7-b h7 $ K> 

(2R) ~N- [1- (4-7iy-3, 5~>'yjlytti^>i^M If'^'J 
x>-4--<yl/] - 2- [ (1 R) -3. 3-i^yjU^ai/{rti^>i' 
M -2-b Kci^>'-2-7i-;U7-feh7^ 

(2R) -N- [1- iOX^ x^V^-JV-S-^Jl^/'f-jV) b'^'j i? 
y_4_^;p] -2- C (IR) -3, 3-v7;l/^ai/:^p^>^;l/] - 
2-b KP + i/-2-7x-yi/7-t h7$ h\ 

(2R) -N- [1- {6-7 1 >- 2-^ Jl>i^JU) y 
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>-4--r;U] -2- (3, 3-i^7Jl-tniyi7uy^jl) -2-tKP4^ 

(2R) -N- [1- y b''J •:?>-2-'r;U^^;l.) f'^ijv 

>-4 — r-'l/] -2- (4, 4-i>7JltD->i7U^^i/;l) -2-fc Fa 
+ ^-2-7x-;b7-tr FT ^ KX(i 

(2R) -N- [1- (6~7.Wf'ji^>-2--r;M^.'P) h'^'i i> 
>-4-^'>H -2- [(IR) -3. 3-C>'7;l/;t-Dv^o^>5^;H - 
2- (4--7;l/*n7x-;U) -2-b KcJ + >7-t K-C*^i»*3I 

(1 3) (2R) -N- [1 - (6-7 ; y f'J v>-2-^;l/yf-;U) f 
^U>'>-4-^';l/] -2- [ (IR) -3. 3-'yyj[y7t-U'>^aKy^ 
)V] -2-t Kn + ->-2-7i^;l/7-l?F7= KX{i-5-®|I^W{3|fg$ 

(1 4) m^-i^imLO-WL^ [I] ©^t^tfXli'e0||#&«){3?F$b7'5 

m^jjlll 3ie«©g|!lffifilt«!lo 
(16) Ul^i|(llB«©-Jft^ [I] 0^b^!|^XIi^©|j|:^WlC|^^U9S 

(1 7) (a) -fSc^ [I I I] 
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Ar 



HO 



COOH 



R 



10 



b < Mm^tLtz 1 ~ 2 mo7\^mmx\t:t^ v s^w-r sj^tgia s - 1 5 <i 

/v^jvr i ysx(47^>'^+^^J^■+v/^;^5K->'^ST'lS5$nTl^T^>J: 
c\ ) -euTX«NHX<io^g-ro ] TTn^ti^^h^Md-eo 

;i/d-:-;i/SXli7^>'U+-'i'5t-+e/:^;'W't:->i'S*Wr'5i«^{i> 7 5 yS'^ 




[W] 
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(b) ±ie-fifti^ [I I ij (^:^jv^^ymxit^oRmmmw^-m^ 



Wl-So J T*$*i^^b^^*)K«SLfc^, -155): [VII] 

(c) ±IE-«9:^ [VI] (Oit^mmmLft^. -B^ [VIII] 
R^^-CHO [vm] 

[^*^ R ^ ' imMo I - 6 f@cD7kmif i^*^7 -v iKI^TTB^ ^ tin t> 



HX- 




Ha 
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;l/+;uS> 7 'J -/i'T/l/'!r^;i'S. ^^7^07 U --(i/S^ ^xp7 'J -/V'7/1' 
4^>»l/SRO'^7^D7 'J -;U7;l^':r— ;US®S±®ffi^<^> 1 3 ^©tK^JM?^ 
ilTO7;p+;u®^ h V 7 n ^;i/S^ i/7 y ;KKS^ h oS. 

b< U«M$n/r7 i *^g|^L<liftM$tifcfiiffi7;v+;i'7 5 ^ 

SXIi7-7;W+/U5i-+v/:^;l/^C::.;l/ST'BSl$tlTl>Tt>«kt^n ) 

-To ] T'7i^$tL'S^b^^i:S7t&^7;U^>'HkSf&lcN-U "^LX'S^^WKft^^ 

[ I ] y 5^ 1 . 4 - v^si^i u >mmw(o^Wjmo 

(18) (2 R) - 2- [ (1 R) -3, 3 -•:^7;U;*-Pi/^ P^>5^ 
- 2 - h H i/- 2 -7 x-yUftiJ 

(19) 6 - t e r t -7'^;l/Jf + •/:^;l/;f:--;l'7 5 y t' V >- 2 -> 
y _ 6 - t e r t -7'f-;l/:t+ i/^;l';f:-;U7 $ y e 'i i> >- 2 ->r 

y ^yW y ^ yxji't^^- h> 6 - 1 e r t -7'f';U:t4^->:^vl//-};-;l'7 ^ 
y fc: 'i i^>-2-'Y>'Uy f->'l'^D-5'l' KXli6-t e r t -rf^iVt^i/iJ 
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:^mMii. -m^ L 1 1 



Ar 



HO- 



*<7 y ^ISi^Tg^^tiT t ^T t> J:c ^J^^ia 3 6 ®© ^ D T/P+yUS;^ 

man^ i ~ 2 m(D^f-am=f^^-t^^f' d 7 -;u7;u:^^;i.ss t < 
^^D7';-.i.7;b^^;US (^7^;P+yws. 7 ^} ~JiT;U^^m. ^ 
f-D7 'J -;t.7yU+;USSLC;-sxD7 U -yU7yU>r^;UM0^±®ff,«0 1 

mm. - hum. m7;u=i^i.fjji^.-;u^^ ^-ur^m^^ mr^vz^ 

^n^^t. fiU RWR»®4i, li>^j:<ifc-o{^, _j,;^^c!)7-y|g0 
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